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Model 60-T 
Wheel base, 111 inches; body, 5-passen- ings ; tires, 34x4 inch Q. D. ; equipment, 
ger, fore-door touring; motor, 44%;x4%; three oil lamps in black and brass finish, 
horsepower, 35; Remy magneto; front two gas lamps and generator. Self - star- 
xle, drop forged I section, Timken bear ter, $20 extra. lop and glass front, $55. 


ERE is the lowest priced thirty-five horsepower tour- 

ing carmade. A thorough investigation of the entire 

automobile market will reveal the startling fact that prac- 

tically the only difference in popular priced cars to-day 1s 

the difference in price and this difference is due to the size 
of the plants that produce them. 

That is why we, the largest individual manufacturers 
in the business, can market a thirty-five horsepower five- 
passenger touring car for $1200. If the others are getting 
$1500 for a car of this type, which they are, why should 
you pay it? 

Look up the Overland dealer in your city. See this 
exceptional $1200 car. He will supply you with all the 
evidence in the world to back up these statements. Let us 
send you one of our interesting books. Please ask for 


book F 25. 


The Willys-Overland Company, Toledo, Ohio 
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No-Rim-Cut Tires—107% Oversize 





Our Average Profit is 812% 


Goodyear No-Rim-Cut tires now hold the top- 


When one maker of anything outsells every 
rival—reaches the topmost place—it is well to 


know the reason why. 


It means that more people approve his creation 
than anything else of its kind. 


It means that the maker, in some way, has ac- 
complished what others haven’t. 


And the chances are you would join the major- 
ity, knowing what they know. 


When the article in question involves big yearly 
expense, the facts are worth looking up. 


most place. 


oe © 


They far outsell all rivals. 


In the past 24 months the demand has increased 


by over 500 per cent. 


Over one million of these tires have been tested, 


on some 200,000 cars. 


The demand today—after all that experience— 
is three times larger than one year ago. 


That astounding record—rarely excelled in all 
the history of business—marks a tire, Mr. Motor- 
ist, which you ought to know. 


Ten Years Spent Getting Ready 


The success of this tire is a sud- 
den sensation. But we began to 
perfect it 13 years ago. 


We started with the idea that he 
who gives most will get most. 


So we surrounded ourselves with 
experts—the ablest men we could 
find. And we told them to secure 
the maximum mileage, without any 


regard to expense. 


It was years before we ap- 
proached tire perfection. It was 
ten years from the start before tire 
buyers realized what the Goodyear 
concern had done. Then came this 
avalanche of trade 


Mileage Tests 


To learn facts quickly we did 
two things. 


We put Goodyear tires on thou- 
sands of taxicabs—where mileage 
is known, where conditions are 
arduous, where comparisons are 
quickly made. 


And we built in our shops a tire 
testing machine. There four tires 
at a time are constantly worn out, 
under all road conditions, while 
meters record the mileage. 


Thus we compared every fabric 
and formula, every grade of ma- 


terial, every method of wrapping 
and vulcanizing. 


Thus every idea which our ex- 
perts developed was put to the 
mileage test. Thus rival tires were 
compared with our own. 


Thus year after year Goodyear 
tires were made better. In the 
course of time we got close to final- 
ity. 


Rim-Cutting Ended 


Then we found a way to end 
rim-cutting—a method controlled 
by our patents. 


We examined thousands of 
ruined old-type tires, and we found 
that 23 per cent had been rim-cut. 


By ending this trouble—at vast ex- 
pense—we saved that 23 per cent. 


In seven years’ experience with 
No-Rim-Cut tires there has never 
been an instance of rim-cutting. 


Adding 25 Per Cent 
to the Mileage 


Then we found that extras added 
to cars were overloading tires. 


So we made these tires—No- 
Rim-Cut tires—10 per cent over 
the rated size. 


That-meant 10 per cent more air 
—10 per cent added carrying capac- 
ity. And that, with the average 
car, adds 25 per cent to the tire 
mileage. 
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No-Rim-Cut Tires 


With or Without Non-Skid Treads 





AKRON, OHIO 








With these tires of maximum 
quality—made oversize, made so 
they can’t rim-cut—we met the 
prices of other standard tires 


Average Profit 8'2% 


Last year our average profit on 
} 


No-Rim-Cut tires was 8% per 
cent. 

Every penny we got, save a profit 
of 81% per cent, went into size and 
quality. 


That in a factory with the largest 
output and most modern equip- 
ment ever known in this industry. 


That in a risky business, with 
fluctuating materials, on a tire 
that’s guaranteed. 

You will never get more for your 
money—more mileage per dollar 
spent—than in Goodyear No-Rim- 
Cut tires. That must be apparent 
to you. 

The proof of that fact has 
brought 200,000 motorists to th 
use of these premier tires. 


Our 1912 Tire Book — based 
on 13 years of tire making — is 
filled with facts you should 
know. Ask us to mail it to you. 


THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 


Branches and Agencies in 103 Principal Cities 
Main Canadian Office, Toronto, Ont. 


(606) 


We Make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits 


Canadian Factory, Bowmanville, Ont. 
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Electric Power is Building the 
World’s Greatest Aqueduct 


Electricity is building a very large part of the Catskill Aqueduct, which 
is ranked by many engineers as second only to the Panama Canal. 
This 127 mile Aqueduct extends from Ashokan Reservoir to Staten 
Island. It passes under rivers, lakes and arms of the sea. 


Over 90% of the electrical apparatus used was made 
by the General Electric Company. It furnishes power 
for every operation necessary besides effectively light- 
ing the jobs and camps. 


MINING LOCOMOTIVES have replaced the slow 
and costly mule. The wear-forever qualities of the 
General Electric Company Mining Locomotives makes 
it possible to use the same locomotive on many con- 
tracts—the first one built a quarter of a century ago is 
still in successful operation. 


AIR COMPRESSORS driven by G-E 
motors are in frequent evidence through- 
out the Aqueduct. In both first cost and 
operating expense this drive is cheaper 
than steam engine drive. Winter’s icy 
blast does not effect coal bills greatly 
where power is bought from a large 
efficient central station or public service 
corporation. The power bill also ceases 
in this case when compressors are not 
actually running. 


CENTRIFUGAL 
PUMPS driven by G-E 
motors have been found 
absolutely necessary 
down in the tunnels to 
handle the large leakage. 
In every case these 
pumps have proven abso- 
lutely dependable even 
though working under 
adverse conditions. They 
are guaranteed to pump 


G-E Motor Driving Air Compressors 
at Forest Glen 





G-E Motor Pumps under Hudson River 





Curtis Turbine at Hudson Siphon 





themselves dry if flooded 
and can be controlled by 
push buttons from top of 
shaft if desired. They do 
not use up air when it is 
needed for the drills and 
one three-stage pump will 
handle a 1200 foot lift and 
require but one attendant. 


HOISTS AND CLAM 
SHELL DIGGERS are 
used in large numbers and are almost in- 
variably driven by G-E motors. To start 
one of these hoists simply throw in a 
switch and operate controller. No fire- 
man is needed to get up steam, nor is a 
licensed engineer required to operate it; 
no coal or water need be carried to it nor 
ashes hauled away. Cold weather does 
not increase the coal bill as it does for 
steam hoists with their exposed and 
consequently inefficient boilers. Reserve 
power in plenty is always available when 
using central station power. 








G-E Motor Driven Hoist, New York City 


ROCK CRUSHERS and CABLEWAYS are in con- 
stant operation on the Aqueduct. Here G-E motors 
operate as well in the grit and dirt laden air as in better 
protected situations. 


Many a contract has been changed from a losing to a paying 
one by installing G-E motors. The dependable operation obtained 
from them, when attended by laborers of average intelligence, 
keeps all labor busy and reduces operating cost. 


Our specialists carefully study local conditions when consulted 
on electric power problems and apply efficient engineering analysis 
to their economical solution. 


General Electric Company 


Largest Electrical Manufacturer in the World 





Principal Office: Schenectady, N. Y. 


Sales Offices in the: following Cities 


Atlanta, Ga Chattanooga, Tenn. Indianapolis, Ind. New York, N. Y. St. Louis, Mo. 
Baltimore, Md Chicago, Ill. Kansas City, Mo Philadelphia, Pa. Seattle, Wash. 
Birmingham, Ala Cincinnati, Ohio Los Angeles, Cal. Pittsburg, Pa. Spokane, Wash. 
Boise, Idaho Cleveland, Ohio Louisville, Ky. Portland, Ore. Springfield, Mass. 
Boston, Mass. Columbus, Ohio Memphis, Tenn. Providence, R. I. Syracuse, N. Y. 
Buffalo, N. Y. Dayton, Ohio Minneapolis, Minn. Richmond, Va. Youngstowg, Ohio 
Butte, Mont Denver, Colo. Nashville, Tenn. Rochester, N. Y. 

i ——EEE—_ QS —_—— Charleston, W. Va. Detroit, Mich.(Off. of Sol’g Agt.) New Haven, Conn. Salt Lake City, Utah 

G-E Locomotive Hauling Concrete New York City Charlotte, N. C. Erie, Pa. New Orleans, La. San Francisco, Cal. (3588) 
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The gun, loaded and trained upon the enemy, is being fired by pulling a lanyard. 


Firing a 12-inch disappearing gun at one of our coast batteries, 









sete 


The shell and powder are lifted by an endless chain hoist from the magazines to the gun platform. Here it is transferred to a carriage and wheeled 
to the breech of the gun. The crew are shown in the act of ramming home a shell. 


Loading a disappearing gun, when it is in the depressed position. 
THE GUNS OF OUR COAST-DEFENSES.—{See page 440.] 
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The purpose of this journal is to record accu 
rately, simply, and interestingly, the world’s 
progress in scientific knowledge and industrial 


chievement. 


Increase the Coast Artillery 


HE chapters in the present issue which ar 
devoted to a de scription of our coast defenses 
show that this important work is now prac 
tically completed. It will come as a shock, however, 
to the readers of the Scientiric AMERICAN, to learn 
that, although we have an excellent equipment of 
guns, mortars, and submarine mining plants, these 
defenses are very seriously handicapped by the fact 
that our coast artillery is not sufficiently numerous 
idequately to man them. 

For many years past, in his annual report, the 
Secretary of War, after describing the gradual ap 
proac h of our coast defenses to a state of completion, 
has drawn attention to the fact that when the work 
is done, the elaborate system of guns, mortars, 
searchlights and range and position finding material, 
will 
inadequate number of officers and enlisted men in 


lose a large part of its value because of the 


our coast artillery. 

For reasons which it is difficult to fathom, Con 
gress, in spite of its liberality in the matter of guns 
and their emplacements, has been reluctant to pro- 
vide for the gre itly needed increase in the enlisted 
force. Year after year the appeal of the Secretary 
of War has been allowed to go by unanswered. It 
would seem as though the lesson taught by the Span- 
ish-American war had already been forgotten. Yet 
it is a fact that when Cervera’s fleet sailed from 
Spain for these waters, there was a very live panic 
produced throughout our Atlantic Coast cities. 
Urgent demands were made by Congressmen from 
the various constituencies on the seaboard for proper 
protection. So great was the pressure that some 
warships which the navy could have used to good 
effect elsewhere, were sent to stand guard over the 
supposedly threatened positions. 

Now it would be the height of folly to suppose 
that because Cervera and his fleet of armored cruis- 
ers proved to be so ineffectual, any future force 
which might be dispatched against our coasts would 
be equally inefficient. We may rest assured that 
the shortage of men in our fortifications is perfectly 
well known to every navai and military power in 
Rurope. War starts quickly in these days; and our 
state of unpreparedness being known, we may as 
well take it for granted that one of the first move- 
ments of a naval war would be the dispatch of a ficet 
to attack our seacoast fortifications. Fully manned 
by a thoroughly drilled regular force, these fortifica- 
tions, unless indeed our system of defenses is based 
on « fallacy, should prove to be impregnable. But 
in their present undermanned condition their effi- 
ciency is wofully impaired. 

An important auxiliary to the enlisted artillery 
force might be found in the National Guard, and 
particulariy among those members of it who live 
along our seaboard. We are aware that a part of 
our volunteer forces is given annual training at the 
seacoast fortifications; but the training is not suffi 
ciently extensive, nor are the numbers of this force 
as large as the importance of our coast defenses 


demands. 
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Safety at Sea 
FLOOD of letters has descended on this 
office asking a thousand and one questions 
about the “Titanic” and offering as many sug- 
gestions for the future construction and navigation 
of passenger ships on the high seas. A few of these 
we have published. To the majority, it is, in the 
nature of things, impossible to make any separate 
reply. What follows will serve as an answer to 
the most reasonable of the questions which have 
been raised. 
1. “Tiranic” at tHe Borrom.—Let it be under 
stood in the first place, that the “Titanic,” as we 


showed in our issue _* April 27th, is to-day at the 
bottom of the North Atlantic in two thousand fath 
oms of water. As the depth increases, there is an 


increase of pressure, but not in density, of the water. 
Therefore, the “Titanic” weighs approximately the 
same two thousand fathoms below the surface as she 
did when afloat; hence, she is absolutely unre 

cove rable ° 

2. Tue Seamen.—This disaster has proved that 
in the matter of ocean navigation, many fallacies 
have crept into our minds. Thus, we had come to 
believe that the day of the able seaman on passenger 
ships was over. Yet never was there a greater de 
mand for him than on that fatal night of April 14th. 
In this connection we draw special attention to a 
letter published in our correspondence column signed 
“A Commander of One of the Passenger Ships,” in 
which the writer shows that a trained body of sea- 
men on any passenger ship is liable to be arbitrarily 
withdrawn from the ship by the action of the union, 
and a crew of raw seamen, who know nothing of the 
equipment of the ship, forced upon the captain 
and this on the very eve of sailing. Here is a peril 
indeed, vitally threatening the safety of passenger 
travel on the deep seas. Most heartily do we en 
dorse the suggestion of our correspondent, that this 
question of interference by the unions with the 
crews, and especially the seamen, of passenger ships, 
be made the subject of Congressional legislation. 

8. Srructurat Cuances.—The article published 
on page 417 of our last issue answers a great number 
of the letters which we have received in connection 
with the loss of the “Titanic.” To recapitulate, we 
would like to see the double shell extended up the 
sides of the ship to about the deep load line ; bunkers 
arranged along the sides of the ship instead of 
athwart ship; watertight bulkheads carried two and 
preferably three decks above the deep load line; all 
bulkheads greatly stiffened to resist distortion; and 
no bulkhead doors permitted below the water line, 
and as few as possible above it. 

t. Hottow Warertignut DecKxs.—We have re 
ceived many suggestions for making the decks of 
large passenger ships watertight with a view to 
increasing floatation ability. There is no adequate 
advantage in this; for if these decks were made of 
cellular construction, similar to that of the double 
bottom, they would be so heavy as scarcely to be 
able to float themselves. Certainly they would ren- 
der but little assistance in preventing the foundering 
of a ship. 

5. Liresoat AccomMopations.—Perfectly rea- 
sonable is the suggestion that when the steward as- 
signs the passenger his seat at table, he should also 
assign him his seat in a lifeboat. The number and 
position of the lifeboat should be entered upon a 
card and the lifeboat pointed out to the passenger. 
The Japanese, with characteristic pre-vision, 
already have followed this practice on one of their 
important steamship lines. 

6. Searcu.icuts.—In spite of the testimony of 
one of the officers of the “Titanic,” we consider that 
the installation of powerful masthead or bow search- 
lights on transatlantic steamers would be a wise step. 
To avoid blinding an approaching ship, it would be 
advisable, in crowded waterways, to use such lights 
with caution; but no unprejudiced navigator will for 
a moment deny that a searchlight would have picked 
up the berg which sank the “Titanic,” long before 
it was visible to the lookout and in time for the ship 
to have swung clear. 

7. Estasuisoh aN Ice-Parrot.—One important 
outcome of the present discussion of safety at sea 
will be the establishment by the government of an 
ice-patrol during the period in which ice comes 
down from the Arctic Sea. This patrol should be 
stationed well to the north of the northern route; 
it should take up its position of observation at the 
commencement of the ice season, and continue on 
station until the last of the ice has come down. By 
this means the ice would be detected at its earliest 
approach and long before it entered the zone of 
danger, and the steamship sailing routes would be 
steadily shifted south in accordance with the official 
reports sent into the Hydrographic Office. 


The Sherman Anti-trust Law and the Patent 
Monopoly 


READER of the Scientiric American ealls 

ur attention to the sweeping language of the 

second section of the Sherman Anti-trust 
law, part of which section reads: “Every person 
who shall monopolize or attempt to monopolize iA 
any part of the trade or commerce among the covered 
States ts shall be deemed guilty of a misde- 
meanor,’ ete. It is suggested that this squarely 
nullifies the general patent law which expressly 
grants a monopoly, and that it is a misdemeanor ts 
control exclusively the sale among the States of 
articles manufactured under any patent. The words 
“every person” and “any part’ seem to be broad 
enough to include even patentees. 

The point raised is not novel. In the first place 
there is a marked difference between monepoly as 
conceived by the framers of the Sherman Anti-trust 
law and monopoly as conceived by the framers of 
the Constitution and of the patent laws. The mon- 
opoly against which the Sherman law is directed, 
deprives the public of rights. It is a monopoly that 
may be perpetual. In return the public gets noth- 
ing. On the other hand, the patentee takes nothing 
from the public. He has produced something which 
may enrich his country. In order that his country 
may profit by his work he is given the exclusive 
right to his invention for a limited period on condi- 
tion that at the end of that period the public may 
enjoy his invention without restraint. Such a lim- 
ited monopoly ultimately enriches ‘the public. The 
monopolies against which the Sherman law is aimed 
may result in giving the public cheaper and better 
products, but the public is not positively enriched by 
giving it a right that it did not possess before. 

The rights of the inventor are very simply and 
broadly defined in the Constitution of the United 
States. For the purpose of advancing the progress 
of the useful arts and sciences Congress is authorized 
by the Constitution to pass laws which will secure 
to inventors and authors for a limited period the 
exclusive right to their inventions and writings. The 
particular passage of the Constitution in which this 
word “exclusive” occurs has been construed by the 
Supreme Court of the United States. Invariably 
the word has been interpreted as meaning “abso- 


lutely unlimited.”” Mr. Chief Justice Marshall in 
Grant v. Raymond thus comments upon the con- 
stitutional privileges of the inventor: “It cannot be, 


doubted that the settled purpose of the United States 
las ever been and continues to be to confer on the 
authors of useful inventions an exclusive right in 
their inyentions for the time mentioned in their pat- 
ents. It is the reward stipulated for the advantages 
derived by the public for the exertion of the indi- 
vidual, and is intended as a stimulus to those exer- 
tions. The laws which are passed to give effect to 
this purpose ought, we think, to be construed in the 
spirit in which they have been made, and to execute 
the contract fairly on the part of the United States, 
where the full benefit has been actually received, if 
this can be done without transcending the intention 
of the statute. The public yields nothing which 
it has not agreed to yield; it receives all which it 
has contracted to receive. The full benefit of the 
discovery, after its enjoyment by the discoverer, ... 
is preserved; and for his exclusive enjoyment of it 
during that time, the public’s faith is pledged.” 

On the subject of the suppression of inventions, 
which seems to be giving our law-makers much con- 
cern, the Court in the case of Heaton-Peninsular 
Button-Fastener Co. vy. Eureka Specialty Co. (77 
Fed., 288, 294) comments thus: ‘That the grant is 
made upon the reasonable expectation that he will 
either put his invention to practical use or permit 
others to avail themselves of it on reasonable terms 
is doubtless true. This expectation is based alone 
upon the supposition that the patentee’s interest will 
induce him to use, or let others use, his invention. 
The public has retained no other securities to en- 
force such expectations. A suppression can endure 
but for the life of the patent, and the disclosure he 
has made will enable all to enjoy the fruit of his 
genius. His title is exclusive, and so clearly within 
the constitutional provision in respect of private 
property that he is neither bound to use his discovery 
himself nor permit others to use it.” 

The very object of the patent laws is mon- 
opoly; of the Sherman Anti-trust law, the destruc- 
tion of monopoly not in accord with public policy. 
There is nothing in the Sherman Anti-trust law 
that limits the right conferred by a patent. It 
s not unlikely that any act of Congress which would 
in an ay affect the exclusive right conferred by a 
patent "4 declared unconstitutional by the 
Supr ‘ United States. 
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Engineering 
Electrifying Trunk Railroads.—The New Haven 
Railroad at present has 114 miles of electrical tracks 


equipped for electrical operation. So extensive are the 
increases which the company is making in its electrical 
equipment, that by the end of next year, no less than 
n62 miles of the company’s tracks will be electrically 
operated. The New York Central Road, which is using 
the continuous-current system, expects to have 233 miles 
of track electrically operated by the close of next year. 

An Objection to Longitudinal Bulkheads,—!t 
the longitudinal bulkhead, that, 
flooding on one side of a ship, a 
caused, which might ultimately 

To prevent this, opposite com- 
piping to 
if so desired, to extend to 


has 
been objected against 
in the event of heavy 
heavy list would 
result in total capsize. 


be 


partments should always be connected by 
allow the 
corresponding compartments on the opposite side of 
the This 
trolled by valves nd used only as desired. 

The Busiest Railway Station.—<According to Hngi- 
neering the busiest railway station in the world is that 
of the Gare St. Lazare, Paris, for the total number of 
passengers arriving or departing is officially set down 
Our contemporary 


inflow of water, 


ship. transverse connection could be con- 


at nearly 45,000,000 annually. con 
siders that there is nothing approaching this anywhere 
are inclined to with him. It is 


35,000,000 would be the outside number 


else, and we agree 
estimated that 
dealt with in a year at the three great London termini 


Waterloo, Liverpool Street and Euston. 


Deepening the Hudson River at New York.—The 
Secretary of War, Mr. Stimson, has transmitted to 
Congress the report of Col. Black, engineer officer in 
charge of New York harbor, containing a recommenda- 
tion that $1,570,000 be spent during the next five years 
the require- 
up to 
dredge 


Hudson River to meet 


steamships which 


in improving the 
ments of the big 
23rd Street. The 
certain places of the river for widths of several hun 
dred feet to depths of from 26 to 40 feet. 


‘*Nested’’ Lifeboats.— We that the 
Cunard Company has already determined to make use 
of the deck known 
“nesting.” Nesting requires a boat of special construc- 
tion, for the standard lifeboat not be 
above two, or at the outside three, deep. There 
types of boats, however, which would lend themselves 


ocean run 


plan includes proposals to 


are informed 


system of carrying boats on as 


nested 
are 


could 


admirably to this method of stowage, and we presume 
that it is of this kind that the 
mentioned is intending to install. 


one company above 


Additional Admirals for the Navy.—The Naval Ap- 
propriation Bill in the House provides for two admirals 
and two for the United States Navy. 
The bill provides for an admiral to command each of 
the two fleets of the Navy, the Atlantic battleship fleet 
and the Pacific Harbor fleet, and also for a vice-admiral 
for each of these fleets. The rank of admiral is to be 
held by the commander-in-chief of each fleet, so long 
as the flag officer in command of the fleet holds that 


vice-admirals 


command. 


Progress of Work at Panama.—(Over 82 per cent of 
the concrete of the locks at Panama is in place. At 
the Gatun locks over 93 per cent of the concrete has 
been laid, at Miraflores over 98 cent, and over 
60 per cent of the concrete has been laid for the system 
of two twin locks at Pedro Miguel. On March 27th 
there were 36,057 employees actually at work on the 
canal and the Panama Railroad, and of this number 
30,084 were canal employees. The so-called gold force 
on the canal work, composed almost entirely of white 


per 


Americans, was 4,338. 


Rolling Tanks on Battleships.—We understand that 
the latest battleship of the British navy, the “Orion,” 


has developed bad rolling tendencies. To prevent this 


in future ships of that class, the rolling tank, or a 
modification of it, is to be installed. This tank has 


shown excellent results on certain passenger ships, and 
it should prove to be even more valuable on ships of 
war. Nothing is more destructive of good shooting 
than the quick, sharp roll of the vessel on which a 
gun is mounted, and the anti-rolling tank should prove 
to be an excellent corrective. 

Philadelphia International Navigation Congress. — 
Special importance is given to the forthcoming Inter- 
national Navigation be held at Philadel- 
phia, by the fact that only recently the world’s largest 
steamship has been lost. At the last Congress of this 
kind, held four years ago, several papers were read 
bearing upon the general question of safety at sea. 
In these papers it was pointed out that although much 
had been accomplished, even more remained to be done 
to make ocean travel perfectly safe. The Philadelphia 
Congress will afford an excellent opportunity for the 
formulation of rules and the suggestion of improve- 
ments in the structure of ships, which will restore that 
public confidence in deep sea travel which has, of late, 
been so rudely shaken, 


Congress to 


Science 


Neo-salvarsan and Its Number.—Prof. Ebrlich’s im- 
proved 606, which he calls neo-salvarsan, has received 
the official laboratory number 914, indicating that the 
scientist has experimented with 308 different prepara- 
tions since the perfection of 606 two years ago. 


Uses of Aluminium.—The use of aluminium is being 
constantly extended into new fields. One of the latest 
applications of this wonderful metal is in the form of 
a foil to take the place of tin foil in wrapping up food 
products, especially chocolate. The making of thin 
foils of aluminium presented serious difficulties which 
have been only recently overcome. Aluminium foil is 
now made about 1/600 of an inch in thickness. Alum 
inium powder has also been coming into common use. 


To make the aluminium powder, very thin foil is first 
cut up into small spangles; these are ground in a mill 


and the powder is then sifted through bolting cloth. 
The powder is used as a basis for metallic paint and is 
especially valuable for metallic surfaces that are ex- 
posed a great deal. The powder is very soft and ad- 
hesive, like graphite. 


Important New Test for Stability of Gunpowder. 
The important discovery is announced by M. M. Ber- 
thelot and Gaudechon that the action of the ultra-violet 
rays on gunpowder is to accelerate those changes in 
composition which tend to occur spontaneously in the 
lapse of time. Hence those alterations which are pro- 
duced in the course of years by the natural agents of 
heat, humidity and contact with air may be made to 
occur within a few hours. therefore, an 
examination by the ultra-violet rays offers a valuable 
means of testing the stability of various explosives, 
their condition at any time and their rate of 
deterioration. Of all the powders examined that desig- 
nated “B” powder was found to be the most stable 
when properly manufactured. This fact indicates that 
control of the fabrication is more important than alter- 
ation of formula. The conclusion is reached that it is 
advisable that the ultra-violet test should be added to 
the heat test already in use. 


Obviously, 


given 


Meteor- 
Louis 


Seismology at St. Louis University.—The 
ological and Seismological Departments of St. 
University have issued the second interesting bulletin 
(Vol. III., No. 1) on meteorology and seismology. It 
illustrating the various appa- 
The Meteor- 
daily 


contains several” plates 
ratus and equipment used in this work. 
inserted a tabulated 
during 1910, 
for the 


Department has 
showing results of 
provided a 
whole year. The of the 
forecasts are remarkable and show efficient work. From 
the Seismological Department there are illustrations 
of earthquakes recorded by the seismograph, together 
with records of during 1911. 
This department has acquired such prominence in its 
work that St. Louis papers are enabled to publish dis- 
tant earthquakes hours before the news reaches them 
Louis Uni- 


ological 
record, observations 


and has also monthly summary 


thoroughness and accuracy 


disturbances occurring 


by telegraph from the affected places. St. 
versity enjoys the distinction of being one of a vast 
This 
system embraces the whole world and is the most com- 
plete arrangement extant for this work, being recog- 
The bulletin 


seismological system conducted by the Jesuits. 


nized as such by various governments. 


will be mailed to those interested. 


Eggs in Egypt.—The hatching of eggs by means of 
artificial heat has been practised in China and in Egypt 
from prehistoric times. In the latter country there still 
exist ancient egg-hatcheries or that have 
been in continuous use in the same family for many 
generations. These incubators consist of large brick 
ovens that will hold about thirty to sixty thousand eggs 
at a time. The fire is built inside the oven and is 
watched carefully for ten days, after which no addi- 
tional heat The method of building the 
fires and maintaining them so as to preserve the right 
temperature are trade secrets that are jealously guarded 
and usually kept in the family. About sixty-five to 
seventy per cent of the eggs are said to be successfully 
The production of eggs for 


“mammals” 


is necessary. 


hatched by these methods. 
the export trade has come to be a very important in- 
During the winter of 1911-1912 the 
value of 


dustry of Egypt. 
export amounted to 83,608,000 eggs, having ¢ 
$627,000. That is at the rate of about nine cents a 
dozen. Compared to the prices paid in this country 
last winter, that it might pay 
to bring eggs to New York from Cairo. Most of the 
Egyptian eggs go to England; last year 74 million, or 
France had over 


it would almost seem 


nearly 90 per cent, were sent there. 
three million, and the rest were divided among a num- 
ber of countries. The eggs shipped from Egypt are 
generally smaller than those we are accustomed to; 
but when we consider the amount of food material 
contained in them, even these small eggs are 
cheap when compared with prices in this country or in 
Europe. 


very 


“A 


Electricity 

Another Electrical Method of Forcing Vegetation. — 
In a recent a brief resumé was given of severai 
electrical methods of stimulating the growth of vege- 
tables. The importance of these 
largely in the high prices obtained for early produce 
A British inumigrant to Canada proposes to force his 
crops by heating the soil by underground electric wires 
spaced about five feet apart under the 
surface, 25 miles of wire being required for 20 acres of 
ground. The effect sought appears to be the equivalent 


issue 
resides 


systems 


and one foot 


of a continuous, strong and penetrating sunshine on a 
but with the further advantage 
of ability to regulate the heat to a nicety. 


glass-house system, 


Unique Electric Heating Application. —Hlectric heat- 
ers are used in order to prevent freezing of the water 
in a large roof tank which holds the supply of water 
for the fire sprinkler system of a New York city loft 
building. When the sprinkler system was put in experi 
ments were with electric heating, and it 
found that heaters set in the 18-inch air chamber in 
the top of the tank, attached te the under side of the 
four 


made was 


airtight cover, gave the best results. Accordingly 
1,200 watt installed, with 
control to keep the temperature within the tank from 


heaters were thermostatic 


falling below 34 deg. Fahr. During the severe weather 
of last winter the installation with perfect 
satisfaction, switching the current off 
matically, and the tank was kept entirely free from tee, 


Individual Electric Drive for Loom.—<An 
textile mill having 700 individual motor driven 
has shown 10 per increase of production and a 
saving of $40 for erecting and equipping owing to the 


worked 


on and auto- 


English 
looms 


cent 


lighter construction of the loom shed as compared with 
that for a plant Additionai 
advantages the improvement of the 
clearer atmosphere, better light, and reduced risk for 
Motors attaining 88.5 per cent efficiency 
high as &7 


required steam-driven 


were product, 
the operatives 
installed, giving 
per cent even when tended by weavers who had had 
no previous experience with motor drive. The effect 
out on a 10 cent increase in 


were loom efficiencies as 


profits worked 
production, was an increase of over 30 per cent 
Electricity from Highly Heated Carbon.—According 
to an article in the London Electrician, J. A. Harker 
has found that when two highly heated carbon elec- 
trodes are placed in the points of rela- 
tively different temperature, a flow of electric energy 
may be detected. By making one of the electrodes niwvy- 
able, he was able to produce a low frequency alternat- 
ing current. This lead to the experiment of using two 
concentric electrodes, one of brass and the other of car- 


on per 


furnace at 


bon. Water was passed through the brass tube to keep 
it cool. The tubes were insulated from each other, by 
passing hydrogen or nitrogen in the annular space be 
them. When the outer tube of 
heated, a flow of electricity took place. 
ing the apparatus it was found that the brass tube wes 
coated with a thick deposit of carbon from the heated 


tween carbon was 


On examin 


electrode. 

Navigation and the Eiffel Time Signals. 
affords the navigator an accurate means of ascertaining 
his latitude, but for longitude he must depend on the 
be made to run with abso 


~The sextant 


chronometer, which cannot 


making it necessary to use several of 
these instruments for checking The Hiffei 


Tower radio-telegraph station now dispatches diurnal 


lute accuracy, 


purposes 


time-signals enabling all chronometers within range to 
be checked. This service has been in continuous opera 
tion since May 23rd, 1910, mean Paris time being trans 
mitted. Day signals at 11, 11:02 and 11:04 A. M 
night signals at 12, 12:02 and 12:04 A. M. are sent out, 
each consisting of a warning signal of dashes and dots, 
ceasing two or three before the 
report, which is a single dot. For determining differ 
ences of longitude in accurate cartographical work spe 
cial arrangements emit signals giving aa 
accuracy of a few hundredths of a second. 

New Electric Steel Furnace.—Dr. H. 
designed an electric steel furnace which seeks to com 
bine the advantages of the Héroult and the Gired fur- 
The new apparatus is of the combined are and 


and 


seconds actual time 


serve to 


Nathusins has 


naces, 
resistance type, with three carbon electrodes penetrat 
ing vertically into the hearth compartment at the 
corners of an equilfteral triangle. These electrodes are 
the outside terminals of a three-phase 
generator or transformer, three steel electrodes 
at the bottom of the furnace, also arranged at the cor- 
ners of an equilateral triangle, are connected to the 
inside terminals of the generator or transformer. Thus 
the furnace charge itself forms the neutra! point of 
the inductive circuit, and the connections provide for 
the concentration of currents within the mass of the 
charge, giving maximum economy of heating. Morc 
over, the rotating field set up in the molten steel canses 
whirlpools which in conjyunction with the uniform heat- 
ing give a very thorough mixing, and therefore perfect 
uniformity of the finished product. 


connected to 
and 
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Coast-Defenses of the United 


States 


The System of Range-Finding by Which the Great 
Accuracy of Coast-Defense Gun-F ire 


1S Secured 


























Movable searchlight. 


_—— syste? of coast-defen fortifications which 
prot ‘ itime citic irbor ind important 


waterwa ft Lnited State j per is probabl the 
most extel ‘ indd con ete in existence It vas 
planned in ISS6 by ; pec il board, known as 
the Endicott Bourd na fter two decades of continu 
ous coustruction, it ay now be considered as practi 
cally complete The total cost of the work to dat is 
S140,000,000. Tt includes at present 38S 12-inch mortars 
115 12-ineli gus 16 10-inch, 74 S-ineh, and 531 guns of 
suuiller caliber than S-ineh Also there are yet to be 


mounted in the various itteries two 16-inch guns, 164 
12-inch mortars, 3) l4-inch, 45 12-inch, and YS guns of 
calibers less than S-inech A single one of the 12-inch 
guns costs $40,000, and hence the one Lundred and thir 
teen guns of this caliber, alone, represent an expendi 
ture of some S5,557,000 

Every time a 12-inch gun is fired with an armor 
piercing, high explosive shell it costs the country SG0O0 
Furthermore the ecuracy-life of the latest and most 
improved of these guns (that is, the number of rounds 
that can be tired before the rifling becomes sufficiently 
worn to affect the accuracy) is only about 250 rounds 
Henee it can be seen that accuracy of fire is a prime 
consideratiot It is probable that only a very small 
proportion of the taxpayers of the country have any 
idea of the mean hich these costly coast-defense 
euus are tired and accuracy of aim secured. To make 
this clear is the purpose of the present article 

Let us suppose that the enemy is making a night 
attack in column, or line ahead We will suppose the 
night is dark but clear rhe powerful searchlights of 
the defense, sweeping the channel, pick up the leading 
ship inatant the battle commander sounds the “call 


Khe attack is expected and the men are 


to arm 
sleeping at the guns. Within a few seconds every man 
is at his post Dive uttle Commande! by telephone 
notifies the fire commanders of the approach of the 


enemy, and, the night being fine, he is prebably “picked 


up at 
Coil 


the 


‘ centrate al 


to quie 


Hlence 
the mo 


the hi 


s 


When the fleet attacked 


umn formation (i. e. the ships following one 


about 10,000 yards 


rina single line) the modern plan of attack is to 


available guns on the leading ship, so as 


kly cripple it and throw the line into disorder 
all the heavy rifles (12-inch and 10-inch) and 


rtars would be directed on the head of the line, 


gh velocity guns doing their damage upon the 


belt and turret armor, the mortars attacking the 


decks. 
But 
have fe 
l dete 
them 
(in thi 
defense 
horizor 
line, oO 
and at 
placed 


stution 


we are anticipating. Although the searchlights 
uund the ship, the distance is not known. This 
rmined by triangulation If we know any two 
of a triangle and the length of the side between 
we can determine the length of the other side 
s case the distance to the ship). In our coast- 
* two systems of triangulation are used, the 
ital and the vertical In the first, a long base 
1¢ mile or more in length if desired, is measured 
each end an instrument with transit features is 
in a sheltered position. The observers at each 


simultaneously train their instruments on the 


ship, and the angles subtended between the ship and the 


base line are telephoned to the plotting room, which is 


located 
the ene 

In th 
edge of 
and hu 


two sti 


in some sheltered position beyond the reach of 
my's shell 

e plotting room is a large draughting board, one 
which is semi-circular and graduated in degrees 
ndredths of a degree. Upon the board are pivoted 


aight-edges, which are set at the observed angles 


sent in by telephone from the observing stations at 


each end of the base line 


of thes 


The point of intersection 
e straight-edges gives the exact position of the 


ship, the distance of which from the battery is read 


off by 
merely 
the rat 
ol err 
applied 


a scale in yards It would not be sufficient 
to elevate the gun to an angle corresponding to 


ize as thus determined The following sources 


v” must be considered and corrections therefor 


1 The accelerating or retarding effect of 


Range-finding tower. 
the wind. 2. Variation of height of gun above water 
level due to tide. 3. Variation of air resistance due 
to its density 4. Variation of energy of powder due 
to temperature. 5. The ever-changing position of the 
ship, causing a change of range. 

Now it is evident that no time can be spared for 
working out these calculations mathematically. They 
must be applied to the range with lightning-like 
rapidity; and this is done by means of some very 
clever automatic mechanical devices, which are in- 
stalled in the different plotting rooms of the fortifi- 
cations. 

The final deflection to be set on the gun-sight is the 
algebraic sum of the component of the wind, the drift 
(tendency of the shell, due to rotation, to move out of 
its path horizontally) and the movement of the ship 
during the flight of the shell from the gun to the ship. 
This is instantly caleulated by the above-mentioned 
device in the plotting room. 

Now let us go back to the observers at the end of 
the mile-long base line. Each observer is keeping his 
telescope on the ship, now clearly visible in the night 
under the concentrated beams of the searchlights. 
Simultaneously a bell is rung in each station, and in- 
stantly the observers read the angles and telephone 
them to the plotting room, where they are at once 
plotted on the board and the distance of the ship from 
the gun is determined. After thirty seconds interval, 
during which the ship has moved a certain distance 
on her course, the bell again rings, the angles are 
again sighted and telephoned in, and the position of 
the ship is again plotted. The distance between the 
two plotted positions is sealed off on the board, and 
since this has been covered in thirty seconds, the speed 
of the ship and her course are now known. 

The last range, as thus determined, is set on what is 
known as the range board—a graphic adding and sub- 
tracting machine. On this machine the corrections for 
wind, drift, tide, ete.. above referred to are appiied 
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©@bservers at Stations B' and B*, which may be a mile or more apart, note the angles made by the lines to enemy's ship and the base line. These angles are telephoned to the plotting room, where 


the exact position of the ship and the corresponding elevation for the guns is determined 


Typical view of a coast-defense battery. 


This elevation corrected for wind, tide etc., is telephoned to the guns. 
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these stations can send in to the plotting 





and the final resultant correction is in- 
stantly read off. 


the corrected range to the target, is sent 


This range, known as 
to the gun by telephone or telegraph. It 
is predicted for an interval of fifteen or 
thirty seconds ahead. It is now plugged 
on the time-range relation board, which 
is in full view of the range keeper at the 
gun. The range keeper keeps the range 
disk continually set at the corrected range 
(as observed on the time range relation 
board) so that the gun can be fired at any 
time The deflection correction is ob- 
tained by the use of a device called the de 
flection board. This, as in the case of the 
range board, is an adding and subtracting 
machine which determines the number of 
degrees and hundredths of a degree of de 
flection due to wind, drift, and speed of 
The drift is 
ballistic calculations, and 
metal leaf 
The velocity of the wind is 


target to be set on the sight. 
determined by 
the curve is constructed on a 


on the board. 








room either the range or the bearing of 


the ship, at thirty-second intervals, if 
necessary. 

The fire-control system is very flexible: 
not only can range be found by horizontal 
base computations, or “by the individual 
depression finders; but should all the 
range finders except that of the fire com 
mander be destroyed, his own station can 
supply the necessary data for firing the 
Further than this, if ail 


the fire com 


various guns. 
the stations, including 


mander’s, should be put out of action 
finders in 
This 
range finder is of the 9-foot, self-contained 
horizontal-Lase This is the 


which is used in the United States fleet. 


there are emergency range 


stalled on the flank of each battery 
type type 
In case these are put out of action, ranges 
must be determined by means of buoys or 
from observation of fire 


The firing of mortars is far more dif- 








determined at the meteorological station 
by means of an anemometer, and is re 
ceived at the plotting room by means of 
an electrical device called the aeroscope. 


The direction of the wind is also sent by 


Reading the ranges in room at the top of the range tower. 
pressed until cross hairs are on the ship, when the range is read off on a scale. 


Telescope is de- 


that of guns The mortars 


are completely concealed in deep, concrete 


ficult than 


lined pits. Each pit contains four mor- 
tars and the pits are arranged in groups 


of four. Mortar attack is directed against 





the same means. The components in the 
direction of range and deflection are de 
termined by means of a device called the 
The 
determined in the 


wind-component indicator. atinos 


phere correction is 
meteorological station, and is sent in over 
The height of tide is de 
termined by a_ tide The 


correction is determined by a device called 


the aeroscope 
gage. velocity 
the powder chart 

that these correc 


tions may be either additive or 


Owing to the fact 
subtrue 
tive, and that the use therefore of a neva 
tive sign tends to confuse the gunners in 
the plotting room, these corrections to be 
applied to the range are not sent in ae 
ictual values, but by 


cording to their 


means of reference numbers. The zero 
of the sight, 
The gunner at the sight, therefore, would 
1.25. He 


simply sets his sight to read this deflec- 


for example, is the number 3. 


receive a deflection like this: 








— 


the decks of the ships. The shells are 


thrown miles into the air and descend 


almost vertically upon the enemy, who is 


without any clue to the location of the 


concealed batteries. They are set for els 


vation in practically the same manner as 


guns, scales graduated in degrees and 


being used instead of range 


their 


minutes 


scales; but direction, instead of 
being set on sights, is accomplished by lay 
ing the mortar on an azimuth circle. In 
other words, the mortar is set for an ele 
vation corresponding to the range, at an 
angle of direction equal to the azimuth of 
a predicted position of the target cor- 
rected for wind, drift, travel, etc. In past 
years many authorities considered mor- 
tars to be so inaccurate as not te author- 
ize their construction; but within recent 
years the results of tests and the records 
of target practice have shown that they 


are of immense value to seacoast forti 





fications. Several companies in our coast 





tion, and the gun will then be correctly 
aimed. It is to be understood that all 
these fire-control instruments and stations 
are located at obscure places in the fort 
reservation, and are amply protected by 
earth and concrete. They are connected with each other 
by either telephone, telantograph, or speaking tube, all 
of which are laid underground, deep enough to insure 
ample protection from ordinary gun fire 

The above description refers to the horizontal-base 
system of range finding. Of late years much attention 
has been given to the development of a satisfactory 
range finding. This type, as 


Lewis, of our Coast Artillery 


system of vertical-base 
worked out by Col. I. N 
instrument in 
coast-defense, is finder.” It 
is mounted on an elevation of known height above sea 


Service, and adopted as the standard 


known as a “depression 


level, and the angle at the instrument is found by 
directing the telescope upon the distant ship The 
vertical height above sea level, representing the base 


of the triangle, is known, and the angle formed by 


the vertical and the horizontal line to the ship at sea 


level is ninety degrees. These data, modified by cor 


parapets of 


The plotting-board detail at work determining the position of a 
ship from observations sent in from stations at ends of base line. 


rections for tide, earth’s curvature and atmospheric 


refraction, enable the other side of the angle to be 
computed, thus giving the exact distance to (range of) 
the ship. 

The depression finder has the great advantage that, 
when the preliminary adjustments for the above cor 
rections have been made, the instrument, provided the 
telescope are on the ship, 


The elevation or 


cross-hairs of the auto 
matically records the range in yards. 
depression of the telescope operates certain gears under- 
neath the base plate, which move a pointer on a disk 
which is graduated to yards of range. Hence the 
instrument is self-contained, performing automatically 
und instantly the caleulations which, in the horizontal 
base method, must be done on the plotting board in the 
plotting room. 

The present general practice is to combine both sys 
tems in one, installing depression instruments in the 


stations at the ends of the horizontal base line, so that 


artillery have made as high as 100 per 
cent of hits at 


thousand yards, when firing on a moving 


ranges of six and seven 


target having a speed of seven or eight miles an hour, 
and they have done this when firing but one mortar at 
au time. Mortars have a particularly great value in 


repelling a reconnoissance in foree, as they can be 


fired with impunity without disclosing their location. 

Such are the methods of locating a hostile ship, de 
termining her distance from the gun, and caiculating 
the proper elevations and direction of the gun to insure 
its projectile reaching the mark 

How does it all work out in practice? 

We cannot do better than quote a former contributor, 
Capt. J. F. Howells, of the Artillery, who 


gives the following facts in answer to the question, 


Coast 


“What results may we expect from the guns that defend 


our outer harbors?” 


First as regards the mortars In moving from a 
range of 10,000 yards into one of 4,000 a squadron or 
fleet would be annihilated by mortar fire alone, in at- 

(Concluded on page 460.) 
setae titania aii : —— 

















Both guns, loaded, have been elevated to the firing position 
Rear view of a battery of two 12-inch guns at Sandy Hook. 


The lanyard is about to be pulled. 


Note the gun detachments with their fingers to their ears. 
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Discharge of a 12-inch gun at Sandy 


Guns of the Coast-Detense 


The Weapons Which Guard Our Roadsteads and Harbors 


grass-covered earth 


in inches 





Type of gun 
Weight in tons 


Bore 
Total length in feet 


disappearing gun carries 


pendence for protection is placed upon the fact that, 


v 


high-explosive shells 


t 


putting it temporarily 


t 


decided to equip the whole chain of fortifications 


Board with what 

















weight of powder, 340 pounds 
energy per ton-weight of gun, 956 foot-tons 


The new H-inch gun (disappearing mount). This piece will be used at Panama and in the Philippines 


s of the smoke of the ignition charge of black powder and a large amount of sand sucked up from the ground. 


Table Comparing the Most Powerful Guns. 


per 








2 v 
BS) ge 2] 3 
5| 5 ec] 
& zc =-% a 
S| & 4 = 
3/2 
= ES — 
= A A 
Slow- 
960 burn- 2,087 (54.390 192 
ing 
cocoa | 
Nitro- | 
cellu- | 
|640 lose 2,306 |88,000 677 
smoke- | | 
less 
Nitro- 
340) cellu- (2,250 /58,300| 956 
lose | 
| 
| Nitro- | 
370) cellu- (2,600 |65,687 | 1,037 
lose | 
Nitro- 
367) cellu- 2,500 45,300 767 
lose 


rozier disappearing gun carriage. This 
present an illustration of the new 


14-inch gun, mounted upon 
the latest carriage of this 
ty pe. 

‘The original plens of the 
Endicott Board called for 
the mounting of eighteen 
enormous guns of 16-inch 
bore at New York, ten at 
San Francisco, eight at 
Boston, and four at Hamp- 
ton Roads. The first trial 
gun of this type was com 
pleted and tested in 1143, 
the test taking place at 
Sendy Hook. During the 
construction of the gun, 
which occupied several 
years, there had been great 
ndvances made in the de 
velopment of guns and 
powder, and particularly of 
the latter; and the 12-inch 
gun had been so much im 
proved in velocity and en 
ergy of fire that by the time 
the big 16-inch piece was 
completed, the impreved 
12-inch piece was thought 
to things considered. 
w more servicenble weapon 
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coust-defense. The 16-inch gun is 


takes an 


for 


very unconscionable 


costly and 


time to build; its rate of fire is slow (one 
the of each 


the 


round in two minutes) ; cost 


round is excessive, and chances: of 


hitting the target are only slightly better 


than with the cheaper, more rapid and 


True, when a 


the 


costly 12-inch gun 


less 


hit is made the damage to enemy is 


far greater; but gun for gun the chances 
of hits in a given time are four to one 
in favor of the 12-inch piece. For these 
reasons the construction of the 16-inch 


guns Was discontinued 

Attention is drawn to the accompanying 
table giving the particulars of the most 
powerful guns of the present time. It will 
be noted that the Armstrong gun (now 
practically obsolete, having been built 
some 20 years ago) is the only piece which 
compares in weight and caliber with the 


Comparing the 
that the 16-inch 


gun 


find 


16-inch coust-defense 


two guns, then, we 
gun is 6 feet longer over all and 19% tons 
heavier; that its projectile is 600 pounds 
heavier ; that because of the better quality 
of powder that has been developed during 
the 


sun 


twenty yei since 


the 


the intervening irs 


Armstrong gun was built, 16-inch 


against 960 pounds 
but that 
the heavier projectile 


requires only G40 as 


of powder for a full charge, with 


this smaller charge 


is propelled with velocity greater by 219 
muzzle 


The 


feet per second, giving a energy 


greater by 353,610 foot-tons direct 


test. however, of the relative efficiency of 
the two guns is the amount of energy de 
veloped per ton-weight of the gun itself 
and this for the Armstrong gun of ISS7 
is 492 foot-tons, and for the United 
States 16-inch gun 677 foot-tons 

For several years succeeding the 
abandonment of 16-inch gun construction, 


mined the standard 


the 12-inch 


heavy piece for 


piece re! 


coast-defense. During 


this time much attention was being given 


to the very question of gun 


serious 


the wearing away of the bore of 


erosion 


the gun, due chiefly to the extremely high 


pressure and consequent high temperature 


developed by the powder gases. These 
high temperatures were due to the high 


which are necessary to secure 


pressures 


the great velocities which characterize 


modern ordn: 


Lnce. 


Some yeurs the ordnance depart 


ment announced that, with a view to re 
ducing erosion and so prolonging the life 
of the guns, it was designing 14-ineh 
gun, which would have the low velocity 
of 2,150 feet per second, as against the 
2.500 feet per second developed by the 12 
inch gun, and would fire a projectile of 
1,660 pounds weight as against the 1,046 
pound projectile used in the 12-inch gun 
It was announced that the lowering of 
pressures thus made possible would re 
sult in raising the accuracy life of the 





























Concealed battery of four 12-inch mortars. 


























The 640 pounds of smokeless pow- 
der used in a single discharge. 


A ~2,400-pound shell 
for the 16-inch gun. 


14-inch gun to 250 rounds, as compared 
with a life of less than 100 rounds for the 
existing 12-inch gun. 

The advantages of the 14-inch gun are: 
First, a 
increase in the bursting charge within the 
shell of 50 

The 
smaller penetration than the 12-inch at ai! 


longer endurance; second, an 


per cent 
disadvantages are: First, a 
ranges up to 9,000 yards, when it is equa! 
for both guns, the penetration at 
beyond this being greater for the 14-inch 


ranges 


gun; second, the danger space within 
which a vessel will be hit is greater for 
the 12-inch gun, being 70 yards greater 


at 3,000 yards, the difference in its favor 
decreasing as the range increases. 
the 
the 
foot 


The above comparison is between 
with 2,500 


pattern 


foot-seconds and 
14-inch 2.100 
seconds initial velocity. 


2,200 


2-ineh 
earlier with 
The later 14-inch 


has foot-seconds : and 
this 


reduction of 


pattern 


though means, of course, a corre 
the life, 
the penetration, danger space, and othe: 


ballistic properties 


sponding accuracy 


are proportionately 
improved. 
illustration of the 14-inch 


shows the piece mounted upon the latest 


One gun 


pattern of Buffiington-Crozier disappear 
ing carriage. In this mount the gun is 


pivoted at one end of a pair of massive 
levers, at the other end of which is su 

pended a weight which is sufficient, after 
the gun is loaded, to bring it into battery 
the The 
back and down to the loading position by 


above parapet. gun is brought 


the energy of the recoil. While in the 
loading position, it is entirely below the 
parapet, and both the gun and the gun 


detachment are protected from direct fire. 
The ammunition is kept in massive con 


crete ammunition rooms. The sighting 
of the gun is done while it is in the de 
pressed position. At the word of com 
mand a catch is released, and the heavy 
counter-weights bring the gun into bat 


This disappear 
14-, 12-, 


tery above the parapets 
ing mount is used for the 10-, &, 


and 6-inch guns. 

A typical battery command, as elsewhere 
illustrated, consists of two guns, mounted 
on a massive concrete platform behind a 
concrete parapet 30 feet thick, the front 
of the parapet being further protected hy 
thicker bank of sand. 
the loading platform, deep in the mass of 
the 
which are loaded on to an endless travel 


ing chain hoist, which brings the powder 


an even Beneath 


concrete, are ammunition supplies, 


and shell up to a delivery table upon the 
loading platform, from which it is wheeled 
The 
and 


on trucks to the breech of the gun. 


12-inch gun can be loaded, aimed 


fired twice every minute 
In the typical view shown, the battery 
is in the floor 


commander's station upper 


(Concluded on page 460.) 














Total length, 49.7 feet; weight 





130 tons; projectile, 2,400 pounds; muzzle velocity, 2,306 feet per second 


The 16-inch army gun.—The most powerful weapon in existence. 


muzzle energy, 


88,000 foot-tons, 
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Twelve-inch, high explosive shell, suspended below 
surface and expleded near caisson to determine ef- 
fect on hull of battleship. 


ar is a touch of the dramatic in the story of the 


contest between the gun and the armor-plate, or a 


touch of the comk if you will, calling to mind the 
classic conundrum involving an irresistible body” 
meeting an “lmmovable post The story is as old as 


history itself The modern shell has its prototypes in 


the slinger’s stone, the arrow, and the spear, and the 


plate was foreshadowed in the coat of woven grass, 


} 


the leathern shield, and the metal breast-plate 


For the beginnings of the modern chapter of this 
tory we must ge back more than half a century 
to the period of the Crimean war, and the time of 


Napoleon IIT., when the French laid upon the sides of 


their wooden battleships a few inches of iron plating, 


which proved to be quite sufficient to keep out the low 
that 
years later, in the many 
War, the armor 


was the invulner 


velocity shot and shell rained upon it from the 


Russian cuns \ few mem 


orable coutests of our Civil more than 
geainst the gun, and it 
. Monitor” 


started the gun manufacturers 


heid its own 


ability and “Merrimac” in 


shown by the 
their famous duel that 
on that quest of a weapon which should be irresistible 
could be fabricated. To 


by any defensive armor that 


day the victery lies with the gun; for it is the boast 
of the gun maker that his latest product can perforate 
which the target is 


the best armor at any range at 


visible—a boast which is amply vindicated by the photo 

graphs of clearly perforated plates which are shown on 

page 445 
It is 


article, to elaborate the history of this contest between 


impossible, within the limits of the present 


gun and armer; it must suffice to describe the present 





Gun Versus Armor 


How the Gun Won the Con- 
test Between Projectile 
and Armor-plate 











state of the art and give some of the latest and most 
significant results obtained at the proving-ground. 

that the 16-inch 
gun delivers its 2,400-pound shell with an energy, as it 


We have shown, in another chapter, 


leaves the muzzle, of SS,000 foot-tons, or sufficient to 


lift the 20,000-ton “North Dakota” 


Now when the projectile strikes the plate, 


bodily over four feet 
into the air 

the whole of this energy is concentrated in the com 
paratively small mass of metal at the point, which must 
be made sufficiently hard and tough to hold together 


until it has broken through the diamond-hard face of 
the plate, and opened the way for the whole mass of 
through 12 to 1S inches of 


that 


the shell to bore its way 


the hardest and toughest steel tue ingenuity of 


man has been able to produce. 

Modern shells are formed with a cavity—this is done 
to enable the shell to be so treated in manufac 
partly 


partly 
ture that the initial strains can be removed, and, 
to provide for a bursting charge of high explosive, with 
out which the destructive effects of a successful pene 
tration would be comparatively limited. The widely 
fragments of 
than the 


solid pro 


spread destruction wrought by the many 


a bursting shell is immeasurably greater 


damage inflicted by a single 
It is conceivable that a 12-inch projectile, after 
armor of a might 


purely local 
jectile. 
penetrating the side ship, pass 
through an engine room without breaking more than a 
unimportant part of the main 


But if that same shell were 


single and relatively 
engines or the auxiliaries. 
filled with high explosive, whose successful detonation 
transformed the shell into the mass of flying fragments 
big and little, shown in the accompanying illustration, 
it would mean the wrecking of cylinders, the cutting of 
steam pipes, and the fracture or bending of piston rods 
and valve stems, to say nothing of the disablement of a 
large percentage of the engineer force. 

The then, is to make the armor-piercing 
shell so hard and tough that it 
pass through the hard face and tougher back of the 


problem, 
will, itself unbroken, 


plate, and to provide means, carried within the shell, 
whereby, when once inside the ship, and within a frac- 
tion of a second after contact, the high explosive will 
be detonated and the fragments of the shell hurled in 
all directions 

Armor-piercing shells are forged from steel alloys, 
the composition of which varies according to the pref 
The addition of a small 


quantity of chromium, tungsten or other metal is made, 


erences of the various makers. 


to give the toughness which, with hardness, is 


The shell is then 


chiefly 
an all-important element in the shell. 
thoroughly forged, annealed to remove all internal 
strains, and tempered to a hardness such that a frag- 
ment of the point 

The 


time is done by a most ingenious contrivance, known as 


will cut glass. 
bursting of the shell at the proper instant of 
the delayed-action fuse. This consists of a hollow plug, 
screwed into the base of the shell, containing a hammer 

At its 
bursting 


which is held at the base of the plug by springs 
forward end the plug carries a primer and 


charge. The shock of the shell striking the armor re- 




















If a 12-inch, high-explosive shell falls short, enters 
the water and explodes near hull below the belt it 
will have effects like this. 


leases the hammer, which flies forward by its own 
inertia; and the distance 
primer is so adjusted that the primer will not be struck 
shell exploded, until the latter has 


armor and is just within the interior of 


from the hammer to the 


nor the passed 
through the 
the ship. 
Another form of projectile is the common shell, in 
which the cavity is larger and the fuse more sensitive, 
bursting the of contact. This 
type is used against the unarmored portions of the ship, 


charge at the instant 
the thin side plating providing sufficient resistance to 
cause the shell to burst, scattering the fragments in a 
wide swath of destruction. 

field artillery 
consists of a central cylindrical case filled with balls or 


Shrapnel, which is used mainly by 


bullets, and a head carrying a fuse which may be set 
to explode the shell either on contact or at any point 
The base of the case is cored out to form 


in its flight. 
a powder chamber. The percussion fuse explodes the 
the striking of a plunger upon a primer upon 


The time fuse is operated by the 


shell by 
impact of the shell 
action of a train of prepared powder, which is ignited 
by the firing of the gun reaches the exploding 
charge in the base of the shell at a predetermined time 
after the shell has left the gun. The bursting of this 
Which fly forward in an 
velocity due to the 
of the shell plus the due to the ex- 
Ilow deadly well aimed and well timed shrap- 
an exposed body of men may be 


and 


charge drives out the balls, 
ever-dispersing shower and with a 
velocity velocity 
plosion 
nel would be against 
judged from the accompanying illustrations of tests of 
Sandy Hook proving 


shrapnel carried out at the 





























This target, consisting of a frame of scantling covered 
with wood sheathing, originally carried three plates of steel. 


One of the steel plates after a 12-inch shrapnel shell 
had burst, perforating it with a shower of bullets. 
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A Krupp plate, 11'5 inches thick, after penetration by Rear of 1114-inch plate, showing how shell in bursting, 
three, 12-inch, high-explosive, armor-piercing shells. tore the plating, representing a ship’s framing, into shreds. 
grounds. Most interesting is the story of the brave but superiority Then the armor-plate maker turned from States adopted nickel steel as the material for all 
ineffectual struggle of the armor-plate makers to pro iron to steel. The first steel armor was too brittle-—it armor plate 
duce an impenetrable plate. In earlier years it looked cracked and disintegrated, even when it broke up the Next came Harvey with his wonderfully successful 
f as though the impenetrable plate might be produced; shell. So it was decided to weld a hard steel face on process of face-hardening, which achieved the san 
but high velocity in the gun and improved metal in the a soft backing of iron, and the celebrated compound victory over the chrome-steel shell that the compound 
projectile have proved too much, even for the wonder armor, which for many years was standard in the plate had over the Palliser shell—breaking up the point 
ful face-hardened plates of to-day British navy, was produced. The same results were of the shell on impact. In the Harvey process the sui 
Before leaving the projectile, mention should be made sought by oil-tempering the face of an all-steel plate. face of the plate is super-carbonized by covering it with 
of the soft cap, or nose, which is now used on all armor These plates successfully resisted the famous chilled, carbonaceous material and exposing the plate fer a con 
piercing shells. At a time when face-hardened armor cast-iron Palliser projectiles. Then came the turn of siderable length of time to high temperature in a fut 
seemed to be too much for the shell—breaking up the the projectile makers By alloying a small quantity nace. When sufficient carbon has been taken up, the 
point before the shell could develop its plate is removed and hardened by the 
full penetrative energy—the artillerist application of cold water 
tried the experiment of putting a nose of Following along the lines of the Harvey 
soft steel over the point. The device improvement, Krupp substituted a gas 
worked wonders, increasing the penetra treatment for the carbonaceous layer, and 
tive power by 20 to 25 per cent. The this, coupled with special forge and fur 
theory of its action is that the blow of nace treatment, enabled the celebrated 
the soft cap tends to bend in the face of German firm to produce a plate exceeding 
the plate, throwing the surface metal into the Harvey plate in its resisting qualities 
t tension, and so far straining it that the by 20 to 25 per cent. 
hard point is able to force its way in Meanwhile the projectile manufacturer 
without breaking up Moreover, the cap had not been idle Steadily the quality 
tends to brace the point and hold it up was improved, until to-day, in spite of 
to its work—the fused metal of the cap the great increase in the velocity timparted 
e also acting somewhat as a lubricant as by smokeless powder and the enormous 
the shell bores its way through the plate increase (as the square of the velocity) in 
Any sketch of the progress of armor the energy, the best modern shells are able 
plate making would be incomplete that to develop on the plate all the energy 
failed to make mention of the work of Z 4 , . , f which the gun can give them 
that indefatigable pioneer in engineering, The minute fragmentations of a high-explosive shell. It is these frag- In proof of this we direct attention to 
John Stevens, of Hoboken, N. J. As early ments that do the terrible execution shown in the engraving above. the four remarkable illustrations at the 
as 1841 he had proved that 4-inch top and bottom of this page. The first il 
wrought-iron armor would keep out the 9-inch spherical of chromium with the steel, they succeeded in obtain lustrations show the results of attacking an 1)%-inch 
shell of that time. We have already referred to the ing a complete victory over the plate. As an answet! Krupp, face-hardened plate, representing, with its back 
I'rench armored frigate “Gloire.” built in 1854, which to this the armor-plate makers looked for some metal ing, a section from the side of the battleship “Iowa 
Was protected by 4%-inch iron plates. which would do for the plate what chromium had done The shells were loaded with dunnite, a high explosive 
The armor used in the civil war was built up of for the shell, and they found it in nickel. A certain used by our coast defense for the attack of armored 
{ \%-inch plates strongly rivetted together. It kept out percentage of this metal, introduced into the molten ships, and they contained in the base the delayed-action 
round shot, but was easily penetrated by the projectiles steel before casting the ingot, so greatly increased the fuse already described. Clean penetrations were made 
of the later rifled guns. Then, as soon as our mills toughness of the plate, that it held together even when and the functioning of the fuse was perfect, the burst 
were equal to the task, we rolled the armor in solid it was badly penetrated. In 1890 a series of celebrated taking place, either in the plate, or just te the rear 
plates, and this proved efficient until the Palliser shot, tests were made at Annapolis of all-steel, compound, amid the steel framing representing the side of the 


with its chilled and pointed head, proved its complete 





and nickel-steel plates, with the result that the United 


(Concluded on page 460 
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This plate of Krupp, face-hardened armor, 18 inches 
thick, was cleanly perforated by a 12-inch shell. 


, GUNS VERSUS ARMOR 


Rear view of the same 18-inch armor plate. Note the clean 
hole through the timber backing and the covering piate, 
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Coast-Detense by Submarine Mines 


The Most Speedily Prepared, 


eluded or de 


I ET us suppose that an ener ha 
4stroyed the fleets of the United States 


and that 
in a furious and well directed attack by the 200 
tweive-inch guns of a fleet of twenty dreadnought 
iattieships, he has succeeded in locating and destroy 
ing the batteries defending the approach to one of our 


important cities; and let us further 


that, | an 


maritite Suppose 


inconceivable coincidence of misfortunes 


our hidden mortar batteries have failed to stop the 
ourush—what, we may ask, is to stay the attack and 
save the city from the option of bombardment or su 
render ? 

We answet rhe submarine mine, than which there 
ix no more dreaded or destructive weapon to be found 
j the anna of coast-defense warfare 

Submarine wine ire of three different kinds. 1. ©b 


ervation mines, fired from shore, when a ship is judged 


ty be within effecti range of the explosion 2. Auto 
matic mine which are self-firing when struck by a 
hi; Klectrical contact mines, which, on being 
struck by a ship, give notice to an operator on shore 

who the throw of a switch, fires the mines 
A mine consists of a metal case, filled with high 
explosive and fitted with a fuse that may be fired 
utomatically, or at will by an operator located at 
ome distant polat In shallow water the mine is laid 
the bottom and is known as a ground mine. When 
the depth is so great as to interfere with the destruc 
tive foree of the explosion, the explosive is carried in 
vant cylinder sphere, which is anchored to the 





ible 


struck by 


tom by a length of « which causes it to float 


it the depth to be a passing ship 


the 


propel 


Che type in general use to-day is electro-contact 


mine rhe mines are planted in rows across the chan 
nel to be defended, the mines in successive rows being 
staggered © that if.a vessel should pass through the 
first row, it niust inevitably strike one or more in the 
later rows They are planted in what is known as 
grand groups which consist of 21 mines in groups 
of three Some distance in the rear of the line of 
mines, there lies on the bottom of the channel a grand 
junction box, from which seven cables spread, each 
leading to a triple junction box, which in turn con 
trols its smal! group of three mines. From the grand 
junction box, aise, the multiple cable winds its way to 
the switehboard connection in the operating room on 
shore 

The grand junction box is placed at the center of 
the line of mines and about 100 feet to the rear The 
triple junction boxes are laid in a straight line at 


intervals of 1”) feet; from each of these boxes separate 


cables lead to each of three mines, the mines, twenty) 
one in all beir paced 100 feet apart, in a line which 
extends for two thousand feet across the channel 
Mach mine ts anchored by a cable to an anchor, the 
length of the cables being such that each mine will 
float at a depth of ten or twelve feet below the sur 
face of the water 

Now, it can idily be seen that since the modern 


warship is from » nearly 100 feet in width, it would 


be tmpossible for an enemy's vessel to pass through 


two or three successive lines of mines disposed ius 
above, without coming in contact with at least two or 
three 

By an ingenious arrangement, one, three, or the 
whole grand group of mines can be fired, either from 
the operating room ashore, or by contact with a ship 
all at the will of the operator. It is believed that fo 
quick execution, reliability, and absolute destructive 
power, there is nothing equal to our Coast Defense Sub 
narine Mine System of laying and operation 


No mine field is complete, or can ever be thoroughly 


the Most Deadly. and the Most Dreaded Form of* Coast-Detense 


effective, unless it is protected by rapid-fire guns. It 


for small boats, launches, ete., to be sent 


possible 
forward ahead of the ships, and set off the mines by 
exploding large charges of dynamite in the mine field. 
If the 
the explosions, they will be exploded by the shock. 


radius” of 
The 
countermining, 


mines are within the “sympathetic 


most effective protection against such 


as it is called, is by flanking the field with batteries 


of rapid-fire guns. 


The modern battleship costs, complete, from $10, 
OOOL000) te $12,000,000 One mine of the larger size, 


the 
bottom in a 


detonated the ship in the wake of 
her to the 

effect of 
modern 
doubtful if 


against naga 


readily send few 
The 


of? destruction as a 


zines, might 
such a_ terrific 


field is 


minutes’ time moral 


ugent mine com 


pelling. It is very any admiral, even if 


























his electro-contact mine contains 100 pounds of high explo- 
sive It may be detonated either by contact with the 
ship, or by an operator in a concealed position 
on shore 


Submarine mine and details of wiring. 


the enemy's batteries were silenced, would assume the 
fleet into 
were capable of being thoroughly 

rhe f 
the mine was that afforded by the Russo-Japanese war, 
the the Port 
Arthur fleet, and the battleships “Hatsuse” and “Shik- 
fleet fell victims 
and “Petropaviovsk” sink- 


responsibility of running his waters which 


mined. 
exhibition of the deadly 


greatest character 


when battleship “Petropaviovsk,” of 


the Japanese blockading 


the 


ishima” of 


to its blow, “Hatsuse” 


ing within a few minutes of being struck. 
The loss of the “Hatsuse,” as described to the writer 


by Captain (now Admiral) Von Essen, whose ship, the 
Sevastopol,” formed part of the Russian fleet in Port 
Arthur, will fitting close to the Coast-Defense 
Chapters of this present issue. The officers of the Port 
Arthur garrison had observed that the Japanese Block- 


attack, 


form a 


ading fleet, as a precaution agamst torpedo 


night to a distant rendezvous, 


to observe the 


withdrew at returning 
It was determined, by 


that the fleet always cruised, at a distance 


fortress by day. 


observation 


of seven miles, on a course evidently laid between 
points on shore. The course was plotted by the Rus 
sians, who one night-sent out their mining ship, and 


right the 
sailing line, the ship returning to Port Arthur without 


dropped three lines of mines at ungles to 


being observed. 


Before daybreak, next morning, a group of Russian 
ofticers, from the top of a high hill, watched with their 
for the the fieet. Soon it was 


In line ahead, with the 15,000-ton “Hatsuse’” 


glasses return of 
observed 
in the van, the Japanese headed for the harhor, turned, 
and settled down on the usual course. As they reached 
the mine field, the bearing of which was known to the 
Russians the subdued excitement among the group of 
observers became most acute. Suddenly, near the bows 


of the 
smoke and 


there 
The 
by the bows, and within less than two minutes, by 


“Hatsuse” arose an enormous column of 


water. stricken ship at once dipped 


Von 


Essen’s reckoning, not a vestige of the ship was to be 
seen ! 

Evidently the mine, striking near the bows, had 
set off the forward magazine, tearing the Ship apart 


and sending her at the bottom 


The Most Expensive Wood in the World 
| erage (Anisophyllea cabole Henvig.) is the name 

of a beautiful tree belonging to the 
family of 
the 
island of St 
low or 
part of grows so 
that its salt 


ideal situation is on the southern slopes of the moun 


mangrove 
native of 
the 
generally in 
the 


plants, Rhizophoracee. It is a 
Africa, 


where it is 


west coast of and is very common on 


Thomas found 
southeru 


the 


medium elevated 
the the 


roots occasionally 


portions In 


island tree near shore 


strike Water A more 


tains, where in its mature state it forms a very large 


tree. Individual specimens may be seen here and there 
which are from 120 to 140 feet high and from 4 to 7 
feet in dinmeter 4 feet above the ground Most of the 
trees are very much smaller, for the reason that prac 
tically all the mature trees have been cut down to 
make room for the cultivation of sugar cane. The 
large trees which are now to be found on these islands 
have been spared for the purpose of shade or wind 
break 

The wood, which is very highly esteemed, has a yel 
lowish or light chestnut-brown color with darker ecol 
ored streaks It is very firm and durable, and when 
sawn into boards has the appearance of teak wood 


worked and is sus 
When carefully filled 
beautiful appearance 


(Tectona grandis I.) It is easily 


ceptible to very high polish and 


varnished it takes on a most 
The specific gravity of this wood is about 0.780 or 48.5 
the 


the world, and is used at present only for making high 


pounds per cubie foot. It is most costly wood in 


grade furniture and objects of luxury. This wood also 
for 


and interior finish of very 


serves as material making faney doors, 


parquetry, 


fine residences 


Cabole was first sold in the city of St. Thomas in 
ISS5, and immediately became very popular for all 
sorts of fancy work The first boards which were 
brought in the market were not sawn, but split with 


Several of the merchants in St. Thomas at 


introduce 


wedges 
beautiful wood into 
the English and German markets, but the cost of pre 
paring the logs for shipment that the 
project failed. The its popularity in 
St. Thomas, and the price soon went up to about $3,500 


once attempted to this 


was so great 


wood retained 


per cubie meter Cabole may, therefore, be considered 


the most expensive wood in the world 























Thier shows a 


System of mine laying for the United States coast-defense. 


erend group” of twenty-one mines with its cable connecting to the firing station on shore. The mines are so anchored as to float at the proper depth to be struck by a passing ship. 
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The experimental chamber, showing measuring 
apparatus above and model in place below. 


test. 





Model of Nieuport monoplane mounted ready for a 
The air stream comes through the grating. 


The New Eiffel Aerodynamic Laboratory at Auteuil 


Description of the 


gifted and remarkable octogenarian, Gustave 


VHAT 
T Kiffel, has just given fresh proof of his intellectual 
vigor and enterprise by the opening of a new laboratory 
at Auteuil, on March 19th, for the study of aerodynamic 
problems, with special reference to the practical needs 
of aviation 
is an enlargement of and an improve 
1905 at the foot of the 


Since the opening 


The laboratory 
ent the 
Kiffel Tower in the Champ-de-Mars 
of the latter more than four thousand experiments and 


upon one erected in 


tests have been conducted; and it is to be expected that 
fertile of 
venius 
Kiffel. 
fitted up for a 


results under 


scientific 


will be equally 


the 


the 
the 
imagination of such a 

The Champ-de-Mars 


air drawn in by a 


hew one 


practical and 
Inan as M 


laboratory 


direction of 


was 


current of suction blower and tra- 


versing an experiment chamber. This current was in 


the shape of a cylinder having a diameter of 1.5 meters, 
or 4.02 


second, or 


feet, and «a maximum speed of 18 meters per 


10.36 miles per hour 


Before passing through this experiment chamber the 


air was drawn through a converging section of pipe 


the collector, in which the speed increased pro 


ame ratio as the pressure diminished 


called 


in the 


gressively 


The blower used was a Sirocco blower of the centrif 


ugal type: it absorbed a maximum of 50 horse-power 


In the new laboratory at Auteuil (Rue Boileau 67, 
Paris) the main testing room is 98% feet long by 45 
feet wide, by 33 feet high, and the power has been 
so incrensed as to permit the production of an air 
current in excess of 70 miles per hour. In short, the 


net efficiency has been so increased that with a dynamo 


of au 


a eylinder of air 


nominal 50 herse-power there has been obtained 


2 meters (6.56 feet) in diameter and 


having «a maximum speed of 32 second, or 
71.41 hour. If it be that the 
umount of kinetic energy communicated per second to 
than 6,450 kilogram 
that, the 


searcely 


meters per 


miles per observed 


less 


this cylinder of air is not 


or S6 horse-power, and moveover, 


hest 


meters 


efficiency of the blowers 


Plant, With Results Obtained in Eiffel’s Experiments 


through the Venturi tube of a carbureter. The 


tests have demonstrated that the speed is very regular 


drawn 


and may vary from 2 meters to 32 meters per second 

The accompanying photographs and drawing give a 
this 
smaller wind tunnel beside the first one, and in it a col 


complete idea of new installation. There is a 


umn of air one meter in diameter traverses the chamber 


at a speed of 40 meters per second, or 89.42 miles per 

















Mr. Gustave Eiffel standing in the experi- 
mental chamber of his new laboratory. 


hour. The blower is the same one that was used at the 
Champ-de-Mars laboratory. As heretefore, it is driven by 
a 50-horse-power motor. Thanks to the new arrangement 
adopted, the blower gives a useful effect measured by 
the kinetic energy of the air which 
through the experiment chamber, practically tive 
us great as at Champ-de-Mars.* 
Before the experiment 
passes through a rectangular grating at 


passes per second 


fines 
chamber the air 
the 


entering 
mouth of 
the inlet tube for the purpose of producing a uniform 


current, which is likewise the object of using a suction 


blower instead of a pressure blower. The power is 
furnished by the monophase current of the Champs 
Elysées sector, which is transformed into direct ewi 


rent by a convertor group 

The measuring apparatus in the experiment chamber 
is mounted on a rolling bridge or car, which permits 
of readily adjusting the model under test, and of mo 
Obviously, 


from one position to another. it is 


firmly 


ing it 
necessary to seal all openings not in tise by 
means of solid iron doors. 

The artificial current of air produced by this installa 
tion is the most powerful ever used up to the present 
the 


controller on the electric motor the speed of the alr 


time in aerodynamie laboratories. By use of the 


current can be varied from 20 miles per hour to the 


maximum 

Of especial interest are the tests recently made upon 
the model of the Nieuport monoplane in such respects 
as stability, power required for varying speeds, and 
distribution of pressure and vacuum below and above 
The pressure tests showed that the peculiar 


adopted by Nieuport slight 


the wings. 


wing section produced a 
vacuum under certain portions of the leading edge of 
the wings, showing that the section employed was not 
of the highest possible efficiency, a fact corroborated by 


the testing of other sections. 





exceeds 50 per cent, the result obtained 
appears contrary to all expectation 

This result has been obtained simply by 
interposing between the experiment cham 
the blower a diverging section of 


This diffusor has 


her and 


pipe forming a diffuse) 


a diameter of 2 meters at the exit from 
the experiment chamber, and it abuts 
upon the crown of a helicoidal blower 


having a diameter of 4 meters (13.12 feet) 


and providing for the passage of the air 


a utilizable section of 9 square meters, or 
The reduction of speed 
through the dif 
the progressive of the 
the pressure of the air 
correspondingly 


96.87 square feet 


produced in the 


fusor by increase 


diameter reduces 


4 certain amount and 


diminishes the work to be done by the 
blower in bringing the air to atmospheric 
pressure The shape of the pipe from 





end to end is that of a Venturi tube, but 
sucked through in the opposite 
to that in which it 


the air i: 


direction goes when 


éSV 2 éSsv3 
* The formula Is ss ¥ - 3¢ 
6,450 kilogram-meters for 5 = 1,2° 5 (15,760 deg.) 








The suction blower at the end of the wind tun- 
neil, driven by a 50 horse-power electric motor, 


The pressure distribution likewise indicated the 
desirability of rounded wing-ends to conform to 
the shape of the pressure contours 
Some of the other interesting results 
obtained in the Eiffel experiments ar 
given herewith. The first of these worthy 


of mention is the fact that the efficiencs 
of the wing of an aeroplane varies with 
The aspeet ratio, it will 
is the of the 


width to the length of the wing or 


the aspect ratio 
be remembered, proportion 


tunit 


plane. An aeroplane having an «aspect 
ratio of six has been found to be a very 
efficient one. Such a machine bas a wing 


spread equal to six times the width or 
The aspect ratio of nine bas been 
the advaatage 


is not 


chord 
found to 
gained by 
great 
design u machine having a spread greater 
width or chord of the 


be the best, but 
so high an aspect ratio 


enough to make it worth while to 
than six times the 
wings 

The travel of the center of pressure of 
au aeroplane wing is another point which 
the Eiffel experi 





has been cleared up by 

* The kinetic energy of the air being in effect 
ésv* i? x 7 
i the ratio of the two installations ts oT, 
= 4.87 
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ments. It has been known for a long time that when 


the angle of attack of an aeroplane is diminished, the 
center of pressure of the wing travels forward in pro 
portion as the angle grows less There is, however, 
a certain critical angle at which the center of pressure 
reverses its direction of movement and begins to travel 
toward the reer edge of the plane. This critical angle 


is known as the “angle of retrogradation.” In Eiffel’s 
latest experiments, it has been proved that with a 
curved surface this angle varies in accordance with 


the aspect ratio. For any given surface it was found 
that with an pect ratio of six, for example, the angle 
ef retrogradation would be 15 degrees, but this would 
change to 30 degrees when the aspect ratio was only 
one, and it would be found to be 60 degrees with an 
uapect ratio of 1/6. The general conclusion drawn from 
the results of the Eiffel experiments is that for inclina 
tions of the chord of the planes up to an angle of 16 
degrees—or, In other words, for such angles as are used 
in the ordinary practice of aviation—the center of pres 
sure travels toward the rear edge of the plane as the 
angle of attack diminishes. 

The longitudinal instability of many aeroplanes has 
been attributed to this backward movement of the 
center of pressure M. Eiffel has found, however, that 
by giving the rear portion of the plane a reverse or 
upward curve, the movement of the center of pressure 


in other words, when the angle of attack 


is reversed 
is diminished, the center of pressure travels forward, 
and only travels backward when the angle of attack 
is increased. This is a result of great practical import 
ance as it means that by having planes with a reverse 
curvature, a considerable degree of inherent longi- 
tudinal stability is obtained. For example, if a machine 
in flight suddenly tends to dive, the dirainishing of the 
angle of attack will cause the center of pressure to 
move forward, and this will give a stabilizing effect 
tending to lift the forward part of the plane. On the 
other hand, if the angie of attack is suddenly increased, 
the hackward movement of the center of pressure will 
tend to right the machine and not allow it to assume 
too great an angle. The only difficulty with the re- 
verse curve is that such a surface does not have as 
great a “lift coefficient’ as does one with a sing! 

curvature. 

Experiments were made with a single curvature 
wing, the tnelination of the chord of which varied regu- 
larly and continuously from the inner end of the wing 
te the outer end, and it was found that the position of 
the center of pressure is practically constant within 
the limit used in actual flying. The reason for this is 
that the center of pressure of the whole wing is the 
resultant of the center of pressure of the different por- 
tions of said wing Experiments have shown, how- 
ever, that wings with such varying angles and in 
clination of the chords at various points are not effi 
cient. The reason for this probably is that the differ- 
ent portions of such wings cannot be made to work 
simultaneously at the best inclination. 

A number of interesting experiments were made with 
curved surfaces placed in tandem and connected to- 
gether. It was found that with such 
an arrangement of curved surfaces 
the displacement of the resultant 
center of pressure could be obtained 
in an opposite direction to that ob- 
tained with a single surface. In 
Kiffel’s experiments three different 
arrangements of wings were tried. 
In each case, the wings had a cir- 
cular curvature with a camber of 
1/13.5 of the chord, and a spread of 
0 em. (35.4 in.), the depth or width 
of the wing being 15 em. (5.90 in.). 
In the first position the two wings 
were parallel to each other and the 
chords were in the same plane. In 
this case the displacement of the re 
sultant center of pressure was found 
to be the same as with a single 
curved surface, viz., to the rear as 
the angle of attack diminished. In 
the second arrangement of the sur 
faces. the chord of the following surface made a negative 
angle of 2% degrees with the chord of the front surface, 
while in the third position the chord of the rear sur- 
face made a negative angle of 5 degrees with the chord 
of the front one. In each case the distance between the 
rear edge of the front surface and the front edge of 
the rear one was twice the depth or width of either 
equipment It was found with the second and third 
arrangement of the surfaces that instead of moving 
backwerd, as in the first case, the center of pressure 
moved forward as the angle of attack diminished. This 
is a very desirable result as it helps to increase the 
longitudinal stability. The result obtained with the 
second arrangement proved this to be the best, as the 
lift obtained was equal! to that of a monoplane of the 
same aren. and for certain inclinations, the lift was 


even greater. 


. Experiments were made with staggered biplanes. In 
one the result of placing the lower surface in front 
of or behind the upper one with the distance apart of 
the planes constant was investigated. In the second 
series of experiments the staggering was constant, but 
the distance apart of the planes was varied. The result 
shows (1) that it is not advantageous to stagger bi- 
planes for the purpose of increasing the lift; and (2) 
a wide spacing apart of the planes is advantageous as 
far as lift is concerned 

A very important point was the examination of the 
thickness of wing that could be used without affecting 
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Diagram of aerodynamic balance used in testing 
aeroplane surfaces. 





Principle of Operation.—The vertical post A of the apparatus 
supports, by means of the horizontal rod .3 with its fittings, 
the surface C to be tested 4 is attached to a horizontal 
arm D that can be made to oscillate successively upon the 
points E and F according to the position of the eccentric G. 
The pressure upon the arm D is transmitted through the 
connection H J to the beam K that carries the plate L upon 
which is placed the weight that establishes the equilibrium. 
A third test made with the plane turned 180° around the 
axis of the rod, gives the determination in amount, direction, 
and point of application of the resultant force indicated in 
the drawing 


the lifting properties and the resistance. Comparative 
experiments were made with three wings, the outlines 
of which were ares of circles and the greatest mean 
thicknesses of which were 1/13.5 of the chord. The 
thicknesses of wings experimented with were 10 milli- 
meters, 14 millimeters, and 18 millimeters respectively 
at their central points, so that, supposing these wings 
to be 1/10 the size of full sized wings, the thickness of 
the latter at their central points would be respectively 
3.94, 5.51 and 7.09 inches. The dorsal convexity of a 
wing having a given maximum thickness increases with 
the thickness, while the concavity of the under surface 


diminishes. 





Plan of the new aerodynamic laboratory. 


The large and small wind tunnels are shown side by side. Their diameters at the experiment room are 
2 


and 1 meter, respectively. 


It was found that the thinnest wing was the one 
which had the smallest drift for a given lift, and 
that it also produced the greatest lift. The distribu- 
tion of pressure on the under as well as the top sur- 
face of the wing was practically the same in the three 
cases, and this was also the case as regards the varia- 
tion of the center of pressure. 

Liffel’s work makes it possible to calculate a full- 
sized aeroplane from the data obtained in experiments 
with a model. A certain “coefficient of enlargement” 
is employed. In nearly all cases the full-sized ma- 
chines thus determined have given the results ex- 
pected. A notable instance of a machine calculated 
from experiments with a model was the aerial taxicab 
built by Blériot for M. Deutsche de la Meurthe, and M. 
Eiffel believes that he will soon be able to give a still 
more exact “coefficient of enlargement.” 


——_. 


Source and Use of Commercial Balata 


ALATA is the trade name of the coagulated milky 

juice of the bully or bullet tree (Mimusops balata 
Crueg.) of the West Indies, Central America and north. 
ern part of South America. The tree is found most 
abundantly in Trinidad, Guiana, Venezuela, and in the 
northern part of Brazil. It is said to flourish in parts 
of Central America, but the species here is unimportant 
as a source of balata. The milky fluid procured from 
this tree has been used as food by the natives of 
Venezuela and Guianas since time immemorial, and it 
was used also by the early colonists. 

The milky juice is said to be quite palatable and is 
almost similar to the milk produced by the famous 
cow tree (Brosimum galactodendron, D. Don.) of Pery 
which is also called palo de vaca or arbol de leche, and 
belongs to the same family (Sapotace@) of plants as 
the bully tree. It has the consistency of cream and 
may be used for the same purposes to which animal 
milk is put. It was not until 1860 when the sweet 
white sap or gum of this tree was introduced as a 
substitute for India rubber in European industry. Its 
use increased so rapidly that five years later serbice, 
British Guiana, exported 20,000 pounds to Europe. The 
first balata for export was obtained from trees grown 
in the low swampy area along the Canje Creek, near 
New Amsterdam in British Guiana, and a large supply 
is still derived from that region. 

There are two methods used in extracting the sap, 
and both are crude and exceedingly wasteful. By the 
one method the operator removes first the coarse outer 
bark of the tree and then “taps” it by making a num- 
ber of incisions usually in an oblique direction and ex- 
tending as high up the trunk as the man’s arm will 
reach, usually about seven feet. At the base of the 
tree and just below the lowest incision a ring of clay 
is wrapped around the tree which serves to catch the 
escaping sap, which is collected in calabashes (fruit of 
Crescentia cujete, L.) or other non-metallic vessels. The 
quantity of sap obtained varies from 6 to 30 ounces, 
which when dried amounts to about one pound of 
solid balata. 

The other method of gathering the sap is very waste- 
ful and destructive, because the trees are cut down and 
the logs of these forest giants are left to rot on the 
ground. Immediately after the tree is felled the oper- 
ator makes circular cuts one inch broad and about one 
foot apart throughout the whole length of the trunk 
and larger branches, placing a receptacle beneath each 
eut. An average tree yields generally from six to 
twelve pounds of dry balata; very large, thrifty speci- 
mens often produce as high as 45 pounds. This method 
is said to produce the best gum, but the great loss 
involved in allowing the tree to rot is so short sighted 
a policy that it reminds one of the early destruction of 
the magnificent hemlock trees in this country, which 
were cut down solely for the tannin in the bark. 

Owing to this destructive system of collecting balata 
the available supply in Dutch Guiana is gradually 
diminishing from year to year. During the period of 
(1910) for which there are full 
official returns, it is found that the 
declared value of balata exported 
from. Dutch Guiana to the United 
States was $21,000, of British Gui- 
ana, $86,000, and of Venezuela, 
$185,000. 

The sources of supply are. still 
vast, but the chief difficulty is that 
trees conveniently located near the 
banks of rivers were naturally the 
first to be cut down. Rivers have 
been worked for a considerable dis- 
tance from their banks, and in order 
to reach the so-called unexplored 
balata forests, still farther inland, 
it will require much more time and 
necessitate more labor in getting 
the balata to the places where it 
may be loaded on the boats. 

The reports of the United States 
Census Bureau show that the im- 
portations of balata from 1906 to 1910 inclusive were 
as follows: 


Year. Quantity. Value. 

1906 374,220 pounds $152,689 
1907 799,201 305,041 
1908S 584,552 276,756 
1909 1,157,018 522,872 
1910 399,003 196,878 


Sheet balata is now almost never made for export, 
but block balata is the principal form because this is 
much more quickly prepared. 

Balata vuicanizes readily, and was originally intro- 
duced exclusively as a mahufacturing article for insu- 
lating telegraph wires, but it has since become more 
familiar iy. the United States for making chewing gum, 
and the consumption in this way amounts to practically 
the whole of the imports, 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


The Government, the Unions, and Safety at 
Sea. 
To the Editor of the ScrENTIFIC AMERICAN: 

Now that the United States Senate committee inves- 
tigation into the loss of life in the “Titanic” accident 
has aroused the British and American governments, 
will the officials of both governments stop about half 
way in one of the most vital points of safeguarding life 
at sea on passenger ships, and go to sleep like the 
British Board of Trade, or will they sweep all obstacles 
out of the way that would interfere with the very best 
efficiency that could be maintained? 

The traveling public at sea must always be dependent 
on the efficiency and training of the ship’s crew, just 
as the general public looks to the crews of the life- 
saving stations of the United States and Great Britain 
for saving the lives of people on ships meeting with 
serious accidents on the ceasts. 

The writer has a crew of sailors that is a credit to 
the profession. Just recently they put up a_ heroic 
fight, in the face of a hurricane of wind and moun- 
tuinous seas, to effect a rescue. After seeing three 
boats stove, in the work of rescue, they pleaded with 
me to let them try again, each one of them begging 
me to let him go in the boat. 

Just recently, in a certain port, a delegate of the 
Seamen’s Union came on board and told these sailors 
that, unless they joined the union, he would have them 
taken out of the ship. The men did not belong to any 
unton, and did not wish to join any union. 

The union was in a position to make its threat good. 
For, since the firemen on the ship and many other 
different members of the crew belonged to the union, 
they could be called out when the ship was ready for 
sea: and in order to get the ship to sea on schedule 
time, I would have been compelled to let this crew of 
first-class seamen, that I knew could be relied on in 
any emergency, go, and take a crew of union men, all 
strangers to the ship and the equipment of the ship, 
and strangers to myself and officers, men whose effi- 
ciency we knew nothing about, and men who might 
prove perfectly useless in case of emergency. 

If it is necessary to have the union look after the 
interests of seamen, then, in the case of passenger 
ships, let the union present the case to the government 
officials, and let the government officials investigate, 
in a practical business way, and decide the issue. 

At this same time, the steward came to me and said 
that he was afraid he would have to leave the ship, as 
he did not want to join the union. A wnion delegate 
had been to him and said that unless the steward 
joined the union, he, the delegate, would call out all 
the union men on the ship; that they would not allow 
any union men to sail under him, and in this event, the 
company would have to discharge him or have the ship 
detained. I may mention that this steward has been 
on the ship a long time, and is well acquainted with 
all the life-saving equipment and its operation. A man 
like this is just as valuable to assist in safeguarding 
the lives of passengers at sea in case of a disaster as 
any other officer connected with the ship. Would an- 
other man, strange to the ship, be as valuable? 

In the case of bridge, house, or other construction, or 
in any of the various trades, should the unions force 
out men and replace them with men that are incapa- 
ble, the union delegate is always at hand. and no doubt, 
can get men that would be satisfactory. But what 
can you do in case of a disaster on a passenger ship. 
hundreds of miles at sea, if you should find part of 
your crew does not qualify in the all-important work 
of saving lives? Can you, in this position, call for the 
union to send suitable men? Yet, under existing con- 
ditions, you may have been forced, through union in- 
terference, and just before sailing, to discharge excel- 
lent, capable men. It is getting to be next to impos- 
sible to keep together a first-class, well-trained crew 
on a passenger ship. There are many first-class men 
that do not belong to any union. You may have such 
men among your crew. The union delegate comes on 
board, and finds out that here and there among the 
crew there are men not belonging to the union. At 
once pressure is brought to bear. If the men will not 
join the union, the policy of the union is to call out 
the rest of the crew, and if the steamship company 
does not wish to have the ship detained they are forced 
to let first-class men go and take others that they do 
not know anything about. 

It must be apparent to any reasonable mind that 
the crew of a passenger steamship must, in ease of an 
accident, stand between the passengers and death. For 
this reason there must be no interference. Capability 
is what is required, regardless of union or non-union 
men. Let the government supervise this matter, and 
hold the steamship companies and their officers to a 


strict accountability. Let a heavy term of imprison- 
ment await any person or persons who attempt to 
force out or force in any crew, any man or men of a 
ship’s company, or interfere in any way with the selec- 
tion of a crew on the ground of efficiency. 

A COMMANDER OF ONE OF THE PASSENGER STEAMSHIPS. 


Rust-proof Coatings 
To the Editor of the Scienriric AMERICAN: 

We have many discussions appearing in your valu- 
able paper, Screnriric AMERICAN, On metal corrosion 
in gaseous atmosphere, etc. The test reported by you 
in a December issue, where after placing for 289 days 
in a tunnel of special coated metal, soft steel uncoated, 
special galvanized iron, special iron uncoated, the loss 
per square inch surface was in grains 0.51, 0.55, 0.67, 
1,72, respectively, showing the great benefit of special 
coating. As your readers interested know, it all de- 
pends on the purity of the metal used, ete. Now in 
coating iron and steel with terne, a mixture of tin 
and lead, observers of terne sheet roofings have noticed 
that in time the finer metal tin disappears, leaving the 
lead coating. Again, there is a difference between 
lead and lead coatings, but I advocate a pure lead 
coating of iron and steel, which I worked at in Eng- 
land and Germany. Any information required on this 
process by manufacturers, I am willing to give to read- 
ers of the ScreNTIFIC AMERICAN. 

New Castle, Pa. DANIEL R. JENKINS. 


Denmark and the Diesel Engine Ship 
To the Editor of the Screntiric AMERICAN: 

In the Screntiric AMERICAN Of March 23rd is an arti- 
cle about the oil-engined “Selandia.” Great praise has 
been bestowed on this ship in England by the fore- 
most constructors in the United Kingdom, by the Min- 
ister of Marine, and by all interested in naval affairs. 
Having derived much benefit from your discussion of 
the oil engine as a future means of propulsion, I take 
the liberty of calling your attention to a point that you 
have apparently overlooked. 

The Diesel engine was not adapted to big ships be- 
fore a practical reversible gear was invented, and for 
this and all other details patents have been granted in 
all countries to Danish engineers who have designed 
and built this ship. The sister ship “Jutlandia” is 
being built in Seotland—after Danish plans—only be- 
eause the builders in Copenhagen are crowded with 
orders for ships of this class. 

Detroit, Mich. AXEL STOCKELBACH. 


Control of Amateur Wireless Telegraphy 
To the Editor of the Screntiric AMERICAN: 

The question of wireless interference, which has re- 
cently been brought up again by several bills before 
Congress, seems to have started almost as soon as wire- 
less telegraphy was thought of; and as the question is 
not yet settled, you may be interested in a few words 
from the standpoint of an amateur. 

I believe, contrary to the opinion of some, that the 
amateurs as a whole are naturally co-operative, and 
in support of this belief I would point to the large list 
of “wireless clubs” all over the country. I believe the 
amateurs would gladiy band together in some organiza- 
tion if the government would recognize, and, in a cer- 
tain measure, father it, perhaps appointing a man to 
help in its organization, to help the amateurs work 
collectively in improving the art, and to suggest meth- 
ods for eliminating the present seeming conflict between 
amateurs and other stations. The cost to the govern- 
ment would be small compared with the good that 
might be done. Such an organization could probably 
be made semi-official. 

It is evident, however, even to the greenest amateur, 
that something, both legal and scientific, will have to 
be done soon to relieve the situation. When lives are 
at stake, there should be no danger that less im- 
portant messages will drown out the signals of dis- 
tress. This conflict of messages is, however, more 
marked among the commercial and naval stations than 
between these and the amateurs, who usually have 
very moderate power and who should not be near 
large commercial stations. I admit that some ama- 
teurs are malicious or foolish enough even to send fake 
distress signals, and to guard against this their wave 
lengths, unless they are licensed, should be so regu- 
lated that the operator who receives such a message 
will know whence it comes. Many large stations 
are located in large cities, and in such situations should 
not expect to do good work. The amateurs in a large 
city should not be stopped in order that a badly situ- 
ated government or commercial station may operate, 
although their sending power might be somewhat 
limited. 

The ether should be used to its full capacity so long 
as the different stations using it do not seriously con- 
flict with one another, but to keep the different classes 
working harmoniously is certainly no job for members 
of Congress. The questions to be considered are tech- 
nical, and must be studied for answers. Laws cannot 


discriminate between the innocent and the guilty, and 
if any hard and fast law were passed, much injustice 
would certainly be done. The remedy seems undout 
edly to be a scientific wireless commission, composed 
of experts representing all classes, even, I hope, in 
cluding the amateurs, whe must have in this country 
between ten and twenty million dollars invested in 
wireless apparatus. 

Such a commission could make needed changes 
gradually, with little confusion; it could keep pace with 
scientific progress as no law ever could; it could keep 
stations from being erected where they would interfere 
with existing stations. Different classes could be 
allotted different wave lengths after making a study of 
existing conditions. The commission could limit ama- 
teurs and experimenters to certain wave lengths, say 
under 300 meters, unless they have licenses, issued to 
responsible persons and to be revoked if privileges are 
abused. Under the same conditions they could limit 
power in sending to one kilowatt or even less near 
important stations. The commission should be given 
added powers in times of war and in emergencies such 
as the recent “Titanic” affair. In every way such a 
commission seems far preferable to any other scheme 
that I have heard of; and unless they are doing real 
harm, amateurs and experimenters should certainly 
have nothing to fear from a fair-minded commiission 
of this sort. H. C. H. 


Waterville, Mass. 


Should the Atmosphere Be Conserved ? 
To the Editor of the Scienriric AMERICAN : 

This is a serious question. Scientific men have seen 
the vital need of conserving the forests. They tell us 
that the melting snows of winter saturate the forests 
which, like sponges, hold the moisture, relinquishing it 
little by little through the summer, thus maintaining « 
fairly uniform humidity for the year. We are further 
informed that excessive timber-cutting on the water 
sheds engenders floods in spring and drouth in summer 
But the conservationists, when first calling our atten 
tion to the necessity for preserving our standing timber, 
failed to make the most of one of their strongest argu 
nents. 

We are dependent upon vegetation for the removal 
from the atmosphere of that product of combustion, 
carbon dioxide, which we know to be inimical to 
animal life. Were man not undergoing a vast indus- 
trial expansion, the amount of carbon dioxide which his 
mere living exhales would amount to practicaliy noth- 
ing. But he is tearing from the earth great strata of 
coal and feverishly uniting it with the atmospheric 
oxygen and pouring it back into the atmosphere from 
which nature once so carefully eliminated it. 

Conflagrations among the forests and the abodes of 
men swell the increasing amount of carbon dioxide with 
which the atmosphere is annually burdened Many 
industries, as, for example, the manufacture of lime 
from limestone by the addition of heat, are adding car 
bon dioxide to the air in ever increasing volume. Our 
present yearly growth of vegetation is abstracting this 
carbon from the atmosphere for its needs; can it coin 
pletely balance the equation which man’s industria! 
activity has created? This is a serious question indeed. 

It will take much research before the writer can 
answer it. But the need of assistance in the search 
through the by-paths of statistics leads him to interest 
other minds in a subject which is obviously ef vital 
importance. Aviators have noted inexplainable absence 
of available oxygen in the upper strata of the atmos- 
phere. If there is danger ahead for the human race 
from this source, knowledge of it can come none too 
quickly. The bacilli beneath our microscopes, whose 
effuvium ultimately so poisons the enviroument as to 
destroy the colony, warn us that man himself is not 
above the possibilities of a like reaction. 

The delicate adjustment between this function of 
vegetation and the carbon dioxide in the atmosphere 
is not the immediate subject of our query. Man ts 
using up the atmospheric oxygen (aside from uniting 
it with carbon under his boilers and elsewhere) by com- 
bining it with solids where it must lie, unavailable, for 
ages. This oxygen is as much “consumed” as the coal, 
the iron, copper, etc., whose visible supply is said to 
be sufficient for but a few centuries longer. 

Think of the amount of atmospheric oxygen that is 
yearly converted to a solid form by the natural oxida- 
tion or rusting of iron, the world over. Then consider 
the gigantic metallurgical plants whose blast furnaces 
consume uncalculated millions of tons of oxygen each 
year which is discarded in the slag. The reduction of 
metals and the manufacture of steel lead in spending 
that most important of all natural resources, the at- 
mospheric oxygen. Is then this still more delicate bal 
ance maintained? 

If we are agreed that a time, not far distant, will 
find man without coal or iron, because the atmospheric 
oxygen is invisible are we to leave it out of our con- 
sideration until it is perhaps too late? 

THORINGTON OHASE. 











The Automobile 


IP tntomobile has undoubtedly been a vreat boon 
te persons living in suburban and farming com 


munities, when considered merely as a means of trans 
portation lLiowever, in such places there is always a 
vrent demand for tight portable motors The engines 
veneralily placed in the up-to-date car are sufticiently 
powerful to meet any of these demands if some way 
could be devised to render such power readily avail 
ible { practicable device of this kind more than 
‘fioubles the utility of the car without entailing any 
great additional wear, except on the engine and certain 
parts of the transmission apparatus Many ingenious 
devices have been utilized for harnessing up the auto 
mobile to drive fodder cutters, corn shellers, pump 
ete., and oecasionally patents have been granted on such 
apparatus. but the art is necessarily in its infaney 
As the demand for appliances of this kind will un 
doubtedly crow it may be expected that increased 
ittention will be given to this subject by future in 
entor 

Most of the devices now patented are quite shuple 
aud do not involve any structural changes in the car 
itself and are divisible into two general classes, the 


first in whieh the rear wheels are made to rest on 
friction roller which are put in motion when the 
vheels of the automobile are revolved by the engine, 


ind second in which the rear end of the automobile is 


raised free of the ground. In this case, the rear wheels 


become, as tt fiVwheels from which driving belts 


were 
nay be run te the machine to be operated 

1.2 
md 5. In Fig. 1 the rear axle of the automobile rests 
hold the 


floor In the rear is mounted a 


Examples of the first class are shown in Figs 


in Babbitt bearings on supports which 


imnetal 


driving wheels off the 





haft carrying two grooved friction pulleys in tight 
contact with the tires of the driving wheels. By means 
of the squared ends of this shaft and a belt pulley 


mounted thereon, power may be transmitted from the 


motor to the machine to be operated, such as a thresh 


ing machine. wood saw. ete In Fig. 2 the friction 
rellers are mounted on two shafts located in a hole in 
the floor. The inventor of this apparatus contemplated 


gearing up these shafts with an electric motor or with 
When it is 


transmission 


a pump for pumping water in case of fire 
desired to run the car off the device, a 
brake ie applied to one of the shafts and the car can 


then be run forward upon the floor In Fig. 5 the 


sutomobile rests on four supports pivoted to the floor 
ind which thrust the car back against the grooved fric 
mounted in the 


tion wheels of the transmission shaft 


rear. ‘Trap doors are located under the rear wheels of 

These doors are normally out of contact with 
the trap 
then the 
ear can he moved forward off the supports readily and 


the car 
the wheels, but when the car is to be removed 
doors are lifted by the overhead lever and 
expeditiously 

4 good example of the second class is illustrated in 
where the rear end of the automobile is rigidly 





SCIENTIFIC AMERICAN 





keep 
the ground A 


held on a supporting frame sufficiently high to 


the drive wheels out of contact with 


pulley shaft is journaled in the other end of the frame 
und is driven by belts from the driving wheels of the 
motor vehicle 


two friction rollers mounted in a stout frame 


illustrates an ingenious device consisting of 


An axle 


of one of these rollers is suitably connected with an 


means of a flexible shaft with a 
W hen needed, 


the frame is placed on the ground and the automobile 


air pump and also by 


grinding or other tool of similar nature 


is moved until one of the driving wheels rests, on the 


When the engine is started, the rollers will 


rotlers 


be revolved by the driving wheel and the tires on the 


other wheels may be inflated or a tool may be opel 
ited if desired 
(ther inventors in this field were apparently in 


pired by sad experiences of having been stuck in the 


nud with no mules in sight, for a number of patents 


have been granted on mechanism for hauling the auto 


mobile out with its own power. This means consists 


of a windlass of sort on the automobile and 


idapted to be 


some 


geared up with the transmission. To 


this windlass is attached a rope, the other end of which 


is connected to some fixed support such as a tree, stake, 
ete Fig. 6 shows a device of this type in which the 
winding drum is mounted underneath the body, and 


by means of bevel gears and clutch can be connected up 
more simple apparatus for accom 
this 


engine \ 
this 


inventor proposes to use winding drums which 


with the 
plishing result is illustrated in Fig. 7 In 
case, the 
can be bolted to the driving wheels of the automobile 
whenever desired. These drums are simply metal disks 
having grooves on their periphery for the hauling ropes 
radial grooves on their inner faces to fit over the 
When not in 


in the auto 


aud 
spokes of the 


be detached and stowed away 


driving wheel use, the 
drums may 
mobile hody 

In automobile trucks designed to transport brick aud 
granular material, such as coal, sand, gravel, ete., a 
requisite 
trucks, 


and inventors have 


dumping body appears to be au essential 


weights carried by these 
difticult 
means whereby the dumping 
from the The 


Sand 9 is the product of 


Owing to the great 


dumping by hand is very 


been busy devising may 


be done by power motor apparatus 


Figs French in 


shown in 
ventors. In Fig. 8 a serew threaded shaft is mounted 
longitudinally in the chassis of the truck and this shaft 
is so geared to the motor that it may be turned in either 
direction. On this shaft is a nut which travels back 
and forth on the shaft and two links pivotally connected 
to the nut and to the sliding body, causing the body to 
forward according to the direction 
in which the shaft When the load is to be 
dumped, this shaft is rotated to the right, which causes 
the nut to travel backward, carrying with it the sliding 
body Near the limit of its rearward movement, two 
rollers on the sides of the body strike inclines fixed on 


slide backward or 


is turned 


as a Portable Source of Power 


Auxiliary Uses for the Motor Vehicle E 


Lngine 


the chassis, and this causes the front end of the body 
to tilt upward. Further upward movement is effected 
by the upward thrust of the links due to the backward 
When the body has been tilted 


movement of the nut 


to the proper angle for unloading, the serew shaft is 
\fter dumping, an 
shaft 
is rotated to the left, causing the nut to travel forward, 
pulling the tilted body 
When the body is near the limit of its forward move 
shaft 


matically thrown out of gear 


automatically thrown out of gear 


other gear is thrown in by hand and the screw 


back into its normal position. 


ment, the operating mechanism is again auto 
The dumping mechanism 
shown. in Fig. 9 belongs to the same type as that of 
Fig. S, but is less elaborate, and the tilting body is 
drawn back 
attached to the front end of the body and to a winding 
back of the driver's seut 


American To the 


into normal position by means of a rope 


drum The truck shown in 
Fig. 10 was invented by an front 
end of the body 
these racks slide in clevis-shaped straps secured to the 
truck frame \ shaft 
with these racks is mounted transversely 


This shaft can be geared with the motor 


are secured crescent-shaped racks and 
which mesh 
of the truck 
so that 
end of the body is 


earrying pinions 
frame 
when power is applied, the front 
raised and the load is dumped 
Fig. 11 
handling fine material, such as grain or 
The bottom of the body has a hopper shape and 
conveyors are mounted which, 


adapted for 
street 


shows a type of truck specially 
sweep- 
ings 
in this part two screw 
by means of a chain gear and a sliding clutch, may be 
connected up with the motor. These conveyors dis 
charge the contents of the body upon the endless apron 
of the inclined elevator secured at the back of the truck. 
This 


transmitted 


elevator is run by the motor, the power being 


through a longitudinal shaft located in a 


housing between the conveyors \ spiral gear is 


mounted on the rear end of this shaft and this gear 


meshes with a similar gear on the elevator only when 
it is in its inclined or operative position 

It is quite common to provide traction engines to be 
used for well digging and the like with power-operated 
winding drums, but it is only recently that patents have 
heen taken out for motor trucks equipped with such an 
attachment. Fig. 18 shows such a drum mounted under 
the driver’s seat and adapted to be geared up with the 
used for 


motor whenever desired. This drum can be 

drawing heavy articles on the truck, as well as for 
hoisting purposes Fig. 12 discloses a motor truck 
equipped with a crane or derrick and a capstan. This 


truck is, of course, so constructed that power may be 
transmitted either to the truck driving wheels or the 
capstan, just as desired. This truck so equipped is spe- 
cially suitable for bandling heavy commodities such as 
stone and timber, but, while the crane is intended pri- 
marily for loading aad unloading the truck, it could be 


used for other purposes. Also, the capstans could be 








Wireless Weather Reports from the Atlantic 
T is eight first attempts were 


made to extend the charts or the basis on which daily 


bow years since the 


thereon 
The 


was received with enthusiasm 


weather predictions are made, by including 


reports by wireless telegraphy from ships at sea 


idea. when first put forth 


by meteorologists; especially in western Burope, as 


that part of the world gets its weather mainly from 
the Atlantic Ocean, and urgently needs timely infor 
mation from that quarter in connection with fore 


casting 


unforeseen ob 


In the exeenution of this project many 
stacles arose The most serious was the very limited 
range of the wireless apparatus used on shipboard, and 


the disappointing results of the attempts to relay mes 
ages promptly from ship to ship. In general, the mes 
‘ages were received so late at the forecasting centers 
that 
1iso found that the readings of the ships’ barometers 

the most important information for forecasting pur- 
unreliable. An international 


summer of 


they were of little or no practical use. It was 


poses—were frequently 


commission which met in London in the 
1909 to consider this question decided that “the trans 
mission of reports by radiotelegraphy for meteorologi 
eal purposes from ships must still be regarded as being 
in the experimental stage,” but recommended that the 
experiments be continued. 

In this the earliest 
sureau to 
from 1006 


it wae found that messages were only received promptly 


Weather 
vessels date 


1907, as 


efforts of the 
from 


country 


utilize wireless reports 


The service was discontinued in 


yeusels close to shore, where the existence of 


frow 


neighboring land stations made them superfluous. Seon 


afterward the service was revived, but only on the 
Pacific, where it has been kept up in a desultery way 
The 
apparatus on that ocean 
part of it. explain the fact that the results 
hitherto been of little practical value. 
However, this growing. During 1911 the 
Weather Bureau station at San Francisco received 244 
radiotelegraphy, while 244 were received at 
Some of these were relayed by cable 


ever since paucity of vessels carrying wireless 
and their entire absence from 
the greater 
attained have 


service is 


reports by 
Portiand, Oregon 
from Alaska 
During the autumn of 1910 the Weather Bureau con- 
centrated its efforts, so far as wireless telegraphy was 
concerned, upon the problem of getting prompt informa- 
tion of West Indian hurricanes by this means. The 
undertaking met with gratifying success. Many valu- 
able reports were received from vessels in the neigh- 
borhood of tropical storms; and one of these, from the 
steamship “Abangarez,” gave the forecasters their first 
intimation of the existence of the most notable hurri- 
cane of the season. Moreover, this report, in connection 
with those from land stacions, made it possible to locate 
the center of the storm with great accuracy 
Encouraged by this experience, the Weather Bureau 
has now embarked upon a more extensive undertaking 
of the same character. Since the first of April reports 
of observations made twice a day, viz., at 7 A. M. and 
7 P. M., have been radiographed from twenty steam- 
ers plying between the United States and ports on the 
Caribbean and the Gulf of Mexico. The service has 
been prowpt and efficient, and the forecasters at Wash- 


used for drawing the trucks out of the mud in the 
manner described above. 
ington believe that it will be well worth retaining 


permanently 

The importance of keeping close watch of the meteor- 
conditions over the Spanish Main will, of 
course, be greatly increased in the near future in view 
of the shifting of trade routes that will follow the open- 


ological 


ing of the Panama canal 


The Gould-Scientific American Prize 

HE final date for receiving entries for the $15,000 

prize which Mr. Edwin Gould promised through 
the columns of the ScreNTIFIC AMERICAN to award “for 
the most perfect and practicable heavier than air Hy 
ing machine, designed and demonstrated in this coun- 
more complete power 
plants (separate motors and propellers), so connected 
that any power plant may be operated independently 
or that they may be used together,” is June 1st, 1912 
Last year five designers entered their machines, but 
of these only one declared himself ready to submit a 
complete machine for test. We sincerely hope that this 
year a better showing will be made. If a sufficient 
number of entries is not forthcoming, the offer of $15,- 
000 will be definitely withdrawn. 

Mr. Gould’s offer is unique. So far as we are aware, 
it was the first prize even given for a mechanical im- 
provement in the flying machine and not a prize for 
a mere performance in aerial acrobatics, an improve- 
ment moreover which is intended to make the flying 
machine a safe vehicle, and thereby increase its popu- 


larity 


try, and equipped with two or 
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1. Jacking up a machine so that the motor may drive a thresher or the like. 2. Friction rollers are mounted on two shafts located in a hole, The shafts are to be geared up with an electric m: 

with a fire pump. When the engine is started, the friction rollers in the frame are revolved by the driving wheel, and the tires on the other wheels may be inflated, or a tool may be operated. 4, 
Using the driving wheel as a pulley te rotate a shaft by means of a belt. 5. The automobile rests on supports, which thrust the car back against grooved friction wheels of a transmission shaft. 6 and 
7. Making the automobile haul itself out of the mud. A winding drum and ropeis used. 8, 9 and 10. How the automobile can be made to dump its load by its own motive power 11. Screw con- 
veyers discharge a load on the endless apron of an inclined elevator at the back of the truck i2. A motor truck equipped with a crane or derrick and a capstan 13. A drum mounted under the 


driver's seat can be geared up with the motor whenever desired 


HOW THE MOTOR OF AN AUTOMOBILE CAN BE USED INSTEAD OF MUSCLE 
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What Inventors Are Doing 


Patent Office News: 


Inventions New and 


Interesting 











An Adjustable Window Shade the locks and bolts is afforded by a 40 milli- 


WR “ 3 meter Krupp armor plate 85x25 centi- 
1 r ition rece! been called : 
( ) . meters ¢ nding throughout the breadth 
to un] ul irrangeme : : 
of the door, which is proof against drilling, 
for adjyusti le had As shown in ‘ 
melting and cutting soth the Krupp 
the tilustration tne ule roller 1 ipported ae 
, armor plate and the thermite-safe layer are 
in ma he ramled or 


lined with a 10 millimeter Siemens-Martin 
followed by the lock 
locks and 


steel plat This is 
compartment containing the 
bolts, closing toward the front and back, 
which section is lined with a 5 millimeter 
Siemens-Martin steel plate 

The door is locked by two high-class 
springless safety locks according to Messrs. 
Brebeck’'s powder-proof arrangement. 
Each of the five steel bolts, 60 millimeters 
in thickness, is protected by a special com- 
pound armor 

This door is lined with Siemens-Martin 
steel, reinforced by substantial angle irons 
which are fixed behind the masonry. 

This massive armored door, 285 milli- 
meters in total thickness, had been walled 
up in masonry of equal diameter sefore 


starting the experiments described in the 





following the most favorable process of 


opening the loel 


was ascertained by means 
liagrams 


At 11 A. M. melting tests were cone 
Siemens-Martin 


of the engineering 








menced on the outside 


An adjustable window shade. steel plate, with an oxygen-hydrogen flame 


which, however, proved inefficient. At 
owered to a lesired position. Hence it; 11:06 A. M. the largest Fouche welding 
m be adjusted to cover all or any portion | burner available (worked with an oxygen- 
of the window instantly The device is acetylene mixture) was resorted to. Fig. 1, 
particularly useful for admitting light and which was taken at 11:20, shows this ape 
air at the top of ndo [It differs from | paratu work. The gas bottles con- 
other shedes it et that it equalizes the tained 5,200 liters of oxygen and 4,020 
stretch of the cord and maintains the shade liters of acetylene. 
roller in a level position. In addition to its At 11:49 opening about 400 milli- 
value as a shade adjuster it prolongs the meters in width and 380 in height had been 
life of shades materiall [It mav be used melted into the first plate (Siemens-Martin 
not only in offices, schools and other pub-| steel 15 millimeters thickness), the gas con- 
lic buildings. but also in hom sumption being 1,140 liters of oxygen and 


1,000 liters of acetylene At 12:33 the 


A New Safe That Resists the 


two following plates (10 millimeters com- 
pound armor plate and 10 millimeters 
Siemens-Martin steel 


had been melted through and removed with 


plate, re spectively 


a hammer, chisel and crowbar, the gas con- 
sumption being another 475 liters of oxygen 
and 600 liters of acetylene. 

An opening was now mélted and cut into 
the fourth plate (10 millimeters compound 


armor) fixed behind angle irons, which 
operation, involving a consumption of a 
further 1,000 liters of oxygen and 960 liters 
of acetylene, was completed at 1:32. 

The thermite-safe insulating layer being 
now disengaged, its iron parts were melted 
through and removed together with the 
fireproof material, with the aid of the ham- 
mer, chisel and crow-bar. This operation, 
inclusive of the burning out of the 10 milli- 
meter Siemens-Martin steel plate No. 5, 
lasted until 4:25 P. M., entailing a con- 
sumption of another 2,300 liters of oxygen 
New hottles 


containing 4,420 liters of oxygen and 8,360 


and 1,400 liters of ace ty lene 


liters of acetylene had been connected up 

at 3:15. 
Fig. 2, 

trates the 


which was taken at 2:30, illus- 


removal of the thermite-safe 
layer Fig. 3 represents the door with the 
Krupp armor plate disengaged, as it ap- 
peared at 4:25 

In order to melt through the Krupp 
plate 40 millimeters in thickness, a special 
large-sized welding burner designed for the 
welding of deep surfaces was used. Start- 
ing from the existing keyhole, an attempt 
was made to melt a larger hole. By 90 
minutes’ uninterrupted melting the keyhole 
was at last widened in front to an oval sec- 
tion of about 65x95 millimeters and at the 
back to about 25 millimeters in diameter, 
the consumption of gas being about 1,690 
liters of oxygen and 2,900 liters of acety- 
lene. 

These « xperime nts were discontinued at 








Blowpipe 
By Dr. Alfred Gradenwitz 
| N their straggle against human property, 


eriminals have known how to avail them- 
selves of the most recent achievements of 
science and industr Especially in the 
breaking open of ale 


containing valuable they have re 


sand other receptacles 
yrted to 
designed by the invent- 


almost every process 


ive mind. such the use of explosives, 
thermite, biow-pipes, et Industry has 
therefore steadily sought to improve and 
reinforce the armor plates intended for 
the protection of safes and other holders, 


against the criminal onslaughts of burglars, 





and the assistance of the very builders of 


armor-clad cruisers was called in 





Interesting tests have recently been 





made at Messrs. Friedrich Krupp's Steel 


Works, Essen 


proof door, embodying the highest level of 


Germany, on a_ burglar- 


welding burner worked by oxygen- 
perfection at present attainable in this con- acetylene mixture. 


nection Messrs. Krupp had in fact sup- 








the door itself had 
August Bre- 


plied the armor, w 
been constructed by Messrs 
heck & Co. of Bremen 

This door is made up of extra-strong 
angle-irons, having an absolutely smooth 
outside surface © as to offer no point of 
attack toa the tools of burglars It is free to 
turn reund a column flush with the door 

The outside piat 


meter Siemens-Martin steel plate, followed 


of the door is a 10 milli- 


-in the neighborhood of the jocks by a 
10 millimeter compound armor plate and a 
Siemens-Martin steel plate of equal thick- 
ness This is followed throughout the 
height and width of the door by a 10 milli- 
meter compound armor plate, which is so 
loeated behind iron brackets as to do away 


of the plate being torn 





with any possibility 
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Fig. 1.—Melting test on steel plate, with Fig. 2.—View of melting test illustrating 


the removal of the _ thermite-safe 


layer. 
> 














out. After this, there comes an insulating 


layer composed of girders and a fire and Fig. 3.—View representing the door with Fig. 4. 


thermite-proof material. Krupp armor plate disengaged after 


However, the most efficient protection of five hours and five minutes work. 


Represents the armored door at | 


the end of test which employed three 
experienced welders. 


| soda; 


|tate which may 


|stantly varying emulsion. 


5:55, the burner in the deep hole obtained 
being heated too much by the surrounding 
steel masses so as to become entirely ineffi- 
cient, the blow-pipe being thrown back. 
These tests lasted about 7 hours, entail- 
ing a total consumption of about 6,600 
liters of oxygen and 6,900 liters of acety- 
lene, and could only be continued without 














Electric apparatus for removing oil from 
water of condensation. 
interruption by the assistance, in their 
turn, of three experienced welders. 
Fig. 4 represents the armored door at the 
end of the test. 


Electrical Removal of Oil from 
Water 
By Dr. Robert Grimshaw 


poe steam in a steam engine carries 

with it a not inconsiderable quantity of 
lubricating oil, which passes off with the 
exhaust and remains in the water of con- 
densation in the form of an emulsion, that 
is, in a condition of fine suspension; not in 
solution. This emulsion has, however, 
from the point of separation, all the disad- 
vantages of a solution, as the water remains 
milky and cloudy, instead of letting the oil 
rise to the surface. Otherwise it would be 
almost equivalent to distilled water. In 
any case it is, when freed from grease, es- 
pecially adapted for boiler feeding, as it 
contains no mineral matter in solution, 
and no vegetable or animal materials in 
mechanical suspension. If the water were 
used in the boiler again without removing 
the oil therefrom, the latter would remain 
behind and cause foaming, or else settle on 
the plates or tubes and cause burning. If 
together with the re-fed greasy water ordi- 
nary hard water is used, the danger is still 
more marked, as the oil forms with the 
lime a deposit which increases the danger of 
burning plates. If there is so much oil in 
the water that the oil tends to rise to the 
surface in bubbles, it must be partly re- 
moved by settling for at least half an hour; 
then the oil which floats on the surface 
may be either skimmed or blown off. The 
emulsion must, however, be treated by 
either one of three different ways, of which 
only two have been generally employed, 
namely, filtration. 
The latter is insufficient, because all the 
grease is not removed, and hecause the 


chemical action and 


filter becomes less and less effective. It is 
also a very dirty process, which is not popu- 
lar with the workmen. 

The chemical treatment consists in add- 
ing to the emulsion sulfates of alumina and 
these cause a sediment or precipi- 
e removed by filtration 
This process, however, requires very exact 
proportioning of the chemicals to the con- 
Removal of the 
oil before condensation is never complete. 

The latest process, that by electrolysis, 
is based on the property of an electric cur- 
rent to form the oil into globules much 
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microscopic particles in 


larger than the 
In carry- 


which it exists in the emulsion. 
ing out this process, according to the Hal- 
there is required a 
number of 


system, 
wooden containing a 
metal plates acting as electrodes. The oily 
water is passed along between these plates; 
is turned on, and the oil is con- 
The wa- 
In order 


Breda 


vessel 


vor 


the current 
glomerated as above mentioned. 
ter is then filtered througn gravel. 
to make the oily water a better electric con- 
ductor, it is well to mix with it a little ordi- 
nary hard water, not enough, however, to 
lessen its value for boiler-feeding pur- 
poses. 

The consumption of electricity (continu- 
ous current is necessary, but this may be 
obtained by a converter if there is only an 
alternating system at hand) varies aecord- 
ing to the amount of oil in the water; and 
is given as about 0.15 to 0.20 kilowatts per 
cubic meter of water. As a cubic meter is 
35.31 cubic feet, this makes 4.3 to 5.7 kilo- 
watts per thousand cubic feet, or, 57 to 76 
kilowatts per thousand American standard 
gallohs. The apparatus requires no special 
attention, being fully automatic. All that 
is especially necessary is to reverse the 
current direction every few days, to free 
the plates from the oily deposit which ad- 
heres thereto. 


Mattullath Patent Decision 


HE reviving of the Mattullath patent 

application establishes so important a 
precedent that our readers will doubtless 
be glad to obtain further information. 
Certain points in the opinion of the Court 
of Appeals of the District of Columbia 
bearing upon the proceedings in the 
-atent Office, of interest to patent attor- 
neys, been summarized for the 
Scientiric AMERICAN by Messrs. Merwin 
and Swenarton, counsel for the Mattullath 


have 


interests. 

The brief of the Commissioner of Patents, 

referring to Section 4894 of the Revised 
Statutes, states that— 
“the decision of the commissioner in this matter 
held to be final and conclusive, 
Patent Office and in the courts in 
infringement of patents. This 
holding is so firmly established and so uniformly 
acquiesced in that heretofore has ever at- 
tempted to question it by filing an appeal from the 
commissioner's decision, holding the delay unavoid- 
able, either to the Supreme Court of the District 
sitting in banc, under section 4911 
Statutes, or to this court since 
(Italics ours.) 


has always been 


both in the 
suits for the 


no one 


of Columbia 
of the Revised 
Its creation 

A number of decisions and treatises on 
patents were cited in the commissioner's 
brief in of the contention that 
his ruling upon the question of abandon- 
ment of an application is final and con- 
The court in the above decision, 
however, held that under the Statute, 
“the striking down of an application on 
the ground of abandonment amounted to 
a rejection of the claims.” 

Regarding the authorities upon which 
the commissioner relied in his brief, .the 


support 


elusive. 


court 
“The decisions relied on were made in infringe- 
ment suits where the commissioner's decision 
that delay was unavoidable was the subject of 
collateral attack. On direct appeal from his 
decision, denying renewal, and therefore, sub- 
stantially rejecting the application, the situation 
is very different. While, ordinarily, the exercise 
of discretion in matters arising in the course 
of the litigation will not be disturbed unless it 
has been abused, nevertheless, it is subject to 
review along with other rulings affecting the 
rights of the parties and will be disturbed where 
the error in its exercise is plainly shown, and 
works material hardship and injustice. Kins- 
man v. Strohn, 31 App. D. C. 581-585. In that 
Case, it is true, the exercise of discretion in 
reviewing an application was not disturbed, for 
the reasons given, but the opinion recognizes the 
power to do so upon sufficient grounds. Section 
4894 of the Revised Statutes does not, in terms; 
limit this power of review as ‘was the case in 
some decisions cited. But it is not necessary to 
discuss this particular question further. In -view 
of the opinion expressed in Selden’s case (36 
App. D. ©. p. 435), it is admitted by counsel 
for the commissioner, that where the question 
of abandonment is one of law and not of fect 
the action of the commissioner is not conclusive 


says: 





The question of whether the attorney 
of the deceased applicant had the authori 
to proceed with the prosecution of the 
application is commented upon as fol: 
lows: 

“The purpose and policy of the patent law are 


to give the patent to the first inventor unless he 
has, by his own fault, subordinated his right to 


a more diligent inventor. The question upon 
which the right of renewal depended was whether 
the representatives of Mattullath had ‘slept upon 
their rights.’ The delay in reviewing the applica- 
tion would, in reasonable probability, not have 
occurred but for the strange action of the office 
in acting upon some unexplained source of 
knowledge of the death of the applicant, and 
holding that the death absolutely and at once 
revoked the power of attorney of his solicitors. 
The amendments proposed by them, presumably 
without knowledge of their client's death, were 
formal; they contained no exemplification of the 
original application and required no additional 
oath. That the power to make such an amend- 
ment had not been revoked by death, and that 
action could have been taken upon it lawfully, 
had been declared by the Supreme Court in a 
decision rendered in January, 1893. De La 
Vergne Machine Company v. Featherstone, 147 
U. 8. 209-229. This decision ought to have been 
well known in the office. (Italics ours.) 


The Patent Office not only declared the | 
power of attorney of Mattullath’s attorney 
of record revoked by reason of Mattullath’s 
death, but took no steps to notify the 
deceased applicant’s legal representatives 
of the fact, but claimed that it was the 
duty of the attorneys of record, notwith- 
standing the revocation of their power of 
attorney, to give such notice and that 
their neglect so to do would be imputed 





to applicant’s administratrix. The court 
says: 


| “We do not agree with this. Their negligence 
in conducting the proceedings, while the relation 
| of client and attorney continued to be recognized 
in the office, could be imputed to the applicant. 
But it is unreasonable to argue that their neglect 
was the neglect of the petitioner, when the office 
had declared their authority ended. Moreover, 
they were never the attorneys of the deceased 
applicant's representatives. Notwithstanding 
this express revocation, no attempt was made 
by the office to notify the widow, which it is 
said by the commissioner it was under no obliga- 
tion to do even if aware of her name and address. 
| Rule 20 is the only office rule regarding notice in 
| case of the revocation of a power of attorney, 
and this the commissioner held did not require 
notice to the applicant. The rule, construed 
| literally, does not seem to require notice to the 
| applicant's representatives, but such construction 
is within its spirit. At any rate, the widow and 
children of the deceased applicant had no notice, 
and it clearly appears that they had no knowledge 
of the pending application and were in possession 
|of no facts or circumstances sufficient to put 
them upon inquiry.’ (Italics ours.) 


The commissioner also contended that 
ithe administratrix failed to exercise due 
diligence by not inquiring of the Patent 
Office if there were any such application 
on file, claiming that as a matter of law 
she should be charged with knowledge 
that that was the proper course to pursue, 
and added: 


“It is academic that ignorance of the law excuses 
no one."" The court, in passing upon this, says 
“Without pausing to consider the many excep- 
tions to the rule that ignorance or mistake of 
law excuses no one, it is sufficient to say that 
there is no just foundation for the application 
of the general rule in this case There is no 
statutory, or other rule of law requiring parties 
to apply for information at the Patent Office. 
It is a fact that information concerning applica- 
tions for patents will be furnished to the applicant 
or his legal representatives or assigns. It is not 
at all wonderful that a woman like the petitioner 
should have been ignorant of this fact, especially 
as it seems not to have been known to the lawyer 
who advised her where to seek information. Nor 
is it at all remarkable that she should not have 
known, in making her inquiries; that there was 
an essential difference between an application 
and a patent. It plainly appears from her sworn 
statements that she did not know this difference, 
or that she could obtain information of the 
application by applying at the office. Jt was 
ignorance of a fact, not of law."" (Italics ours.) 


The ruling of the commissioner as to 
the meaning of the word “unavoidable,” 
as used in the statutes, is criticised by the 
court, and contrasted with that of Com- 
missioner Hall in Ez-parte Pratt, 39 O. G. 
1549, 1887, C. D. 31, as follows: 


“The commissioner seems to have leaned 
toward. the strictness of the construction first 
mentioned. We approve, in general, the doctrine 
expressed by Commissioner Hall. The first con- 


RECENTLY PATENTED INVENTIONS 

These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Advertising Department of the Scienriric 
AMERICAN. 





LINE HOLDER.—G. B. Har.esron, Stutt 
gart, Ark. Mr. Harleston’s invention has for 


its object the provision of a simple device for 
dashboard of a 


attachment to the vehicle so 














LINE HOLDER. 
arranged as to permit the lines to be easily en 
gaged and disengaged, which will grasp the 
lines with sufficient firmness to prevent their 
accidental dislodgement. The accompanying 
engraving perspective view of the 
improvement in vehicle 


shows a 
place on a 


ILLUMINATING SYSTEM FOR THEATRI 
CAL DISPLAY.—L. 8. Howarp, Wichita, Nan 
By means of this invention a performer, such 


as a tight-rope walker shown in the engraving, 
can automatically series of lights to 
appear and disappear on his apparatus or 
clothing in manner corresponding to his move- 


cause a 








ILLUMINATING THEATRICAL 


SYSTEM 
DISPLAY. 


FOR 
ments. The support, such as a tight-rope, on 
which a person is adapted to perform, has see 
tions of electrical contact so arranged that 
the performer will make and break connections 


between lights placed on his clothing, person, 
or apparatus 
VEHICLE CURTAIN.—C. 8. App.Las, 922 


This invention is an im 
provement in curtain attachments for buggy, 
automobile, and wagon which is adapted 
to be easily dropped and extended and to be 


5th Ave., Moline, Ill. 


tops, 
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VEHICLE CURTAIN. 
quickly folded and slid laterally out of the way, 
or raised and secured at the top of the vehicle 
cover when not required for The illus 
tration shows a longitudinal section of a por 
tion of a vehicle top with the curtain attach- 
ment extended and suspended as in use. 


use, 


38th St 


comprises 


GAME.—G. J. Jaccarp, 247 West 
Manhattan, N. Y This invention 
a rotating member having a plurality of com 
partments numbered to correspond with the 
player's together with guiding means 
for discharging rolling devices, such as balls 


score, 





———— 








struction is technical, hard and narrow. The 
second is broad and liberal, breathing the spirit 
of equity, and more in accord with the general 
policy of our patent law. See Smith v. Goodyear 
Dental Company, 93 U. 8. 486-491. Tested by 
the standard of diligence above declared, we are 
of the opinion that the delay in this case has 
been shown to be unavoidable in the proper 
sense of the statute. The petitioner had not 
sept upon her rights,” and is entitled to the 
relie’ which she secks. Its denial would work 
a great hardship, unjustified by her conduct, 
upon the penniless widow of a deceased inventor 
of merit who died almost at the point of success, 
leaving the invention as his only property.” 
(Italics ours.) 

















GAME, 


or marbles, into the compartments of the rotat 
ing member when the same is in motion. The 
player scores for as many balls or marbles as 
he places in the above-named compartments, 
and the amount of this score is determined by 
the number which the compartment in ques 
tion bears. The top plan of the game is shown 
in the engraving. 


WHEEL HUB.—J. J 
St., Manhattan, N. Y. 
dust-proof 
axle journal and to 
grit 


McGuire, 48 W. 14°nd 
This invention provides 
chambers for 
prevent the 
thereto ; 


supplying oll to the 
admission of 
reinforcing 


dust or provides a 


gore F 
AANINAAAAHANNNVOION 7 


a 





WHEEL HUR, 


metal protective shell for the hub and an 
auxiliary lining for the oil 
cle thereof, constructed and 


vent the secpage of oil between the shell and 


containing recepta 


arranged to pre 


the body of the hub. The engraving shows a 
vertical longitudinal section of the hub 
VEHICLE WHEEL.—B. W. Mitiee, Bing 


ham Canyon, Utah In this instance the in 
ventor provides a wheel in which the spokes 
may be quickly replaced and heid rigidly later 


ally. The spokes are disposed in cylinders 





VEHICLE 


WHEEL. 


secured to the rim of the wheel, and the a& 
sired resiliency is obtained between the rim and 
the hub by means of springs. Still another ob 


is to construct the rim of 


which arr 


ject of the invention 
annular 


the two members clamped 


together, thereby holding the tire in position 
In the accompanying engraving the side cleva 
tion of the wheel is pictured 

STONE TRUCK.—C. C. McBrips Biste« 


Arizona. This invention relates generally to ston 


trucks and more particularly it involves a 
truck of peculiar construction whereny the 
stone to be transported may be raised from the 
ground by movement of some elements carried 
QM TT 

















STONE 


TRUCK. 


by the truck previous to transportation, The 
object of the invention is to provide a truck 
of the class described by which the stones to x 
raised from the ground and moved to @ distance 
‘may ‘be so raised amd moved by movement of 
the animal hitched to the truck. A plan 
of the truck is shown in the illustration 


view 


FLOUR SIFTER.—J. H. Zypuen, 109 Main 
St., Boundbrook, N. J. The object in this case 
is to provide a sifter, more especially designed 














FLOUR SIFTER. 


for use in bakeries, and arranged to permit con 
venient attachment to small or large bowls, and 
to insure a thorough sifting of the flour. For 





(Continued on page 466.) 
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America’s Most Powerful Servant 


EXPLOSIVES 


Mention explosives to the average citizen 
and he immediately associates the word with 
war, sudden death and destruction. 

He readily recognizes their use as a vital 
factor in the land and naval defenses of our 
country, and is probably familiar with the im- 
portant part GU POND explosives have played 
in helping our Government fight 
and win every American War since 1812. 

Of their vast use in industrial fields and 
their immense service to man in enabling him 
to complete the gigantic tasks which modern 
civilization imposes, the average person knows 
little or nothing. 

Have you thought how dependent industrial Amer- 
ica is upon coal for her steam power and ore for her 
metal workers? Is she not doubly dependent upon ex- 
plosives to provide both of these plentifully and cheaply? 
The skyscraper with its massive frame of steel, the ocean 
iiner, the limited express train, all are feasible because ex- 
plosives have been so effective in producing the raw ma- 
terial required for their construction and maintenance. 

The efficiency of blasting powder 


and dynamite has Gi) POND enabled miners 


to materially increase the output of coal and ore to 
keep pace with modern demands. 

Without explosives the span of an ordinary lifetime 
would not suffice to complete such gigantic projects as: 
1. Panama Canal. 

2. New York Subway and River Tunnel Systems. 
3. Roosevelt Deep Drainage Tunnel. 

4. Erie Barge Canal. 

5. Catskill Aqueduct. 

6. 
7. 


Laramie-Poudre Irrigation Project. 


D. L. & W. Cut-off. 

The Gi POND Company’s success in supplying 
explos ives exactly suited to the varying 
conditions met with on big work such as those men- 
tioned, and in the mines, quarries, and construction 
jobs throughout the country have made the name 


a synonym for quality, reliability and 
efficiency. 


Our “‘ High Explosive Catalog’’ is a valuable text- 
book which will interest engineers and mine and quarry 
experts desiring latest information about Du Pont dy- 
namite. A copy mailed free to those making applica- 
tion on their business stationery and stating intended 
use of explosives. 

You have heard it said that the farmer is the backbone 
of our nation. Red Cross dynamite today is 
doing more to help the farmer than probably 
any other single agency. It is clearing his land, planting 
his trees, breaking up the compact subsoil which has 
prevented his land from maximum production, is regen- 
erating his old and worn out orchards, and is digging 
his ditches. We will gladly mail our illustrated book- 
let: *‘Farming with Dynamite,’’ on request. 

And finally for the lovers of the great ‘‘out-of-doors’’ 
there is trap-shooting, the most fascinating and health- 
ful sport on earth. In the field of sport, as well as in 
those of industry and agriculture, explosives 
stand supreme. A beautifully illustrated booklet ‘‘'The 
Sport Alluring” describes all about trap-shooting. 


Ask fer 


If rite today for the book you want, addr: ne department 3 


E. I. Du Pont De Nemours Powder Company 
Pioneer Powder Makers of America 


Established 1802 WILMINGTON, DEL. 

















Military Inventions 
By G. H. Powell 


| _— OWING the report of the Endicott 
Board, which inaugurated the system 
lof modern coast-defenses in this country, 
| there was for two years a failure by Cor 
appropriations for 

This was largely 


gress to make any 

} carrying on such work. 
|due to the fact that numberless inventors, 
|skilled and unskilled, were clamoring at 
|the doors of Congress for special appro- 
|priations to develop this, that or the other 
Style of gun, projectile, fort or submarine 
j}mine, and the charge was freely made 
that the bureaus of the War Department 
in charge of such work were biased, un 
fair, and unwilling to take up the 
meritorious schemes and inventions pre- 


many 


sented for consideration 

Out of all this mass of charges and 
countereharges Congress, in 1ISS8S8, evolved 
the idea of a central board to have abso 
lute control, under the Secretary of War, 
of al! expenditures for designing, procur- 
ing and testing ordnance and of determin 
ling types 
This body was to be known as the Board 
of Ordnance and Fortification and was to 
be composed of army officers representing 


the various governmental bureaus having | 


charge of such work theretofore. Later a 
civilian member was added, so that no 
eriticism might justly that in 
ventors outside the military services were 


be made 


not represented 
continued existence ever since, and is now 


composed of the 


Army and the chiefs of the great engineer- | 


ing and ordnance bureaus of the War De 
partinent in addition to artillery officers 
}representing the ultimate 
equipment; and while its field of activity 
|}has narrowed with the completion of the 
| fortifications and the installation of the 
modern guns and equipment, it still meets 
| periodically to consider such military in 
| ventions as are prese snted. Important de- 
| velopme nts in the line of such inventions 
are naturally rather infrequent, as the 
represents the concen- 
years, but 


users 


material in use 
trated development of twenty 
every inventor who presents his ideas to 
the War Department is assured of their 
leareful consideration by this body of ex- 
| perts. 

It is rather interesting to know that 
lthis board was the first governmental 
to recognize the possibilities and 
value of the aeroplane, which it did by 
ithe allotment of $50,000 to the late Dr. 
for the 
ichine. This action was taken in spite of 
the objections and criticisms of scoffers. 

} The almost perfect range finder of to- 
day was developed under the auspices and 
jencouragement of the board, and it is said 
ithe inventor and manufacturer, together, 
lof the instruments rushed to our forts in 
| the early days of the Spanish war scare 
j}made $75,000 or more from this one type 
lof instrument. As representing the devel 
opment of the defense auxiliaries, the per- 
fection of the range finder may be taken 


agency 


| Langley 





required that the maximum error should 
jnot .exceed one per cent per thousand 
lyards of range. As skill in manufacture 
jincreased, the requirements became more 
rigid until now the average error is less 
|than one per cent of the range at 10,000 
|yards, and a manufacturer has recently 
|proposed to furnish an instrument with 
lan error of only 20 yards in 10,000. This 
lis much less than the fluctuations in fall 
of projectiles at such ranges due to atmos- 
pheric and other causes. 

| Another invention which brought rich 
lreturns to the originator was the soft cap 
used on all armor-piercing projectiles, 
through the medium of which the shot 
“bites” into the hard face of the armor 
and holds fast unti]) the energy of the 
projectile operates to force it through the 
plate. The inventor realized over $200,000 
from this comparatively simple idea 
experiments conducted by the 





Earlier 
board determined the 
forts which are, as is well Known, werely 
walls of concrete faced with 
A curious fact was de- 
Wheu a projectile 
raound of 


form of our coast 


retalning 
earthen sicpes 
veloped in the tests 
was fired at an unsupported 





and constructing fortifications. | 


This board has been in | 


Chief of Staff of the | 


of the} 


development of his ma- | 


las a good example. The first specifications 





sand it would penetrate 30 feet or more 
and come out on the far side. Now, if 
this same sand were backed by concrete, 
the projectile only penetrated 15 or 20 
feet and then turned upward and either 
went high in the air or rested on top of 
jthe sand, at times with its point to the 
gun. 

Large sums have been spent in tests of 
armor plate, rather, with the 
idea of developing projectiles than with a 
view to use of armor facing for the forti- 
fications, which have au ample factor of 
safety as at present constructed. But it 
at what angles pro- 


howev er, 


was desired to know 
armor could be ex- 
pected to penetrate within 
the vitals of the This knowledge 
| would save the useless waste of ammuni- 
| tion at impossible ranges and angles of 
fall. The $60,000 only recently spent in 
these experiments is considered by the 


jectiles striking ships’ 
and explode 





vessel. 





experts money well invested. 

Enough has been said to illustrate the 
general character of the serious work of 
ithe board. But there is another side 
almost pathetic when 


| 
} 
} 
| 


which is at times 
lone considers the gray matter consumed 
land the midnight oil burned in evolving 
lsome of the wild ideas presented. There 
| was the man who proposed a craft of two 
large but light eylinders  ar- 
| ranged eatamaran-like with a frame be- 
the pilot. The motive power 
was to be two large sharks. Spark coils 
ended near their tails. The pilot has 
|merely to press one or the other button 
to accelerate the speed of the port or star- 
|board motor and he could go in any diree- 


open-end 


tween for 


|tion. Bullet proof jackets have been rather 
| General Miles, then at the 
offered to make an 
inventor 


since 
head of the 
|immediate test by 
istand across the room with the jacket on 
while the officer fired a round from a 30- 
ealiber rifle at him 

| The shell filled with snuff or red pepper 
and exploded in the advancing 
Soils is a proposition many times pre- 
lsented, though often varied by proposing 
some noxious gas, 


| scarce 
board, 
having the 


enemy's 


to use chloroform or 
either to put the enemy to sleep or kill 
him outright by asphyxiation. One of the 
most novel of such ideas was a powerful 
rays of which were to be 
focused on a city end thus start a con- 
flagration that would cause evacuation by 


sun-glass, the 





the enemy. 

The procedure necessary to obtain con- 
sideration of an invention is very simple. 
One merely has to address a letter to the 
Board of Ordnance and Fortifications stat- 
ing the nature of the device and submit- 
iting drawings and description sufficient 
| to enable the invention to be understood. 
) As all matters are treated as confidential, 
One is thus 


|prior patent is not required. 
lable to obtain an expert opinion of the 
powteed military value of an invention 
without cost and with very little expense 
lin the preparation of drawings and de- 





| seription 


The Little Thing That Makes 
Inventions Big 
By C. Francis Jenkins 


T is the history of many inventions, 
Slat inventions which bring into 
popular service some new, revolutionary 
thing, that though many minds have been 
working along the same line, for years, 
perhaps, that almost suddenly one little 
thing is done which makes the invention 
practical and every-day workable. 

It may be the location of the eye in the 
sharp end, instead of in the blunt end of 
the needle, which made the sewing ma- 
chine practical. Or it may be the back- 
ing out of a screw for but half a turp 
which made the telephone, though other 
inventors bad exactly the same appa- 
ratus and lacked only the half turn of 
the screw. Or, again, it may have been 
the cross-over problem in the early trolley 
car in which the current-collector ran 
along on top the wire, which was solved 
by the simple expedient of running the 
coliector-wheel on the underside of the 
trolley wire 

The joke of it all is that many of us 
try so hard to do the thing in a difficult 
way, and without success, when it could 
be quickly done if it were tried in the 
easy way 





(Continued on page 454.) 
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U. S. Torpedo Boat Destroyer ‘‘Reid’’— Fastest vesse/ under American Flag. 


Making 34.55 knots. Built by Bath lron Works, Limited 


Bath Iron Works, Ltd. 


BATH, MAINE, U. S. A. 








Builders of Torpedo Boat Destroyers, Torpedo Boats, 
Fast Steamers and Yachts 


Parsons Marine Steam Turbines and Normand Water Tube Boilers 
Specialists in Light Construction and High Speed 


Estimates cheerfitlly furnished to meet the most dificult requirements 
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Copyright, 2908, by NV. L, Stebbins. 
Length, 420 feet. Beam, 47 feet. Displacement, 3,750 tons, Speed, 2.52 knots, Maximum coal supply, i250 tons, Armor: Deck Ie inch 
Guns: Two sinch; six inch, Torpedo tubes, two @1-inch 


U. S. Scout Ship ‘‘Chester”’ 
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FISK 
TIRES 


if you are ready to select a new Tire Equipment it is worth while to do a bit 
of first hand investigating. 

Read the claims that Tire Manufacturers may put forth for individual makes” 
Find out from personal inquiry among many users what the actual every-day 
and present-day results are from any given make of tire. 





We rest our case on the verdict of our customers—anywhere and everywhere 

including thousands whose names we have never heard and will never 
know. We do this because our records show that it is safe for us to take 
this stand. 


FISK SERVICE means mileage, direct representation in all large cities, distribution through 
the most reliable dealers and an honest interest that every tire that leaves the Fisk Factory shall 


give its maximum value to the purchaser 


Two New Anti-Skid Tires 


Bailey Tread Town Car Tread 









The FISK HEAVY Send for Description 



















CAR TYPE Tireis Ls of our Two New 
made in every style, to B Anti-Skid Treads 

fit any rim. All Fisk i} the Bailey Tread, 
Tires are identical in he that has more buttons 
construction and qual 132 than any other on the 
iy. FISK PURE 32 market, and the Fisk 
PARA TUBES 4) Town Car Tread, an 
have a lasting qual 2B} effective tread with 
ity and superlative 4 an attractively sub- 
element of economy 3 stantial appearance 
that cannot be found ¥ that speaks for its 


non - skidding quali- 


hes. 


many c ompounded 


tube 


The Fisk Rubber Company 


Chicopee Falls, Mass. 





Department U Direct Factory Branches in 35 Cities 












} So, in the problem of projecting motion 
pictures on a large canvas, it was but a 
very simple thing which unloosed the 
flood of motion picture theaters and added 
a new industry in which many millions 
are already invested 

Workers in different parts of the world 
had labored dilligently on the problem. 
but to no avail Success, so far as it 


pictures, exhibited in dark boxes into 
which one looked through a proper sight 
opening 

Yet, when the pictures on a large can 


had been done, which had not before been 
done by many others in this art, was 
the simple step of enlarging the light 
jopening in the rotating shutter of the ma 
chine. As simple as the backing-out half 
a turn of the contacting screw in the tele- 


step to a successful operation. 

Perforated film had been used for years 
before motion picture theaters were pos- 
sible. And identically similar mechanisms 
to that now employed had been used for 
the movement of this perforated film 
through the machine. But each machine 
failed in illumination when an attempt 
was made to produce large pictures. 

Projecting motion pictures is like paint- 
ing a monochrome picture on Canvas, one 
must have enough paint. So, when light 
is the medium employed, there must be 
enough light to paint a clear, brilliant 
picture. 

Lighting devices of different kinds have 


























been employed in the development of mo 
tion pictures, but each with the same 
limitation. The lighting device used on 
a machine which was set up by Anchutz 
in several places in the World’s Fair 
grounds, at Chicago, 1898, was a Geissler 
tube which was flashed as the pictures 
came opposite the sight opening Fine 
pictures they were, but small. 

A little later, the next June, at Atlantic 
City, an American-made machine was ex 
hibited which used a steady light but 
interposed a rotating shutter with a light 
admitting opening therein, this opening 
being one-eighth inch wide, in a twelve 
inch disk, or a mixture of about one part 
light to three hundred parts darkness. 
This also necessarily limited the pictures 








to a very small size 








FORE RIVER 
SHIPBUILDING 
COMPANY 


QUINCY, MASSACHUSETTS 








FRANCIS T. BOWLES, President 


Naval Vessels of all kinds 


Freight and Passenger Steamers 


Curtis Marine Turbines 


Yarrow Boilers 

















When the writer made application for 
a patent on the present type of machine, 
a type now used to the exclusion of every 
other type the world over, the Patent 
Office called attention to the fact that the 
device of the application differed from 
many other patented machines only in 
that the opening in the shutter was larger, 
and that, therefore, being but a matter of 
degree a patent could not be allowed un- 
der the rules of practice: which was true 
enough, but not very satisfactory 

However, the object, though diligently 
sought, had not therefore been attained by 
any worker in this art, and, therefore, 
was entitled to protection. So an appeal 
direct to the commissioner was taken. 
An assistant commissioner heard the pe- 
tition, and then said: “If you can actu- 
ally do this thing your petition will have 
consideration I'll come up to see your 
exhibition myself.” 

That evening the two forms of shutter 
were put on for him, the one having a 
small opening therein, which produced 
but dim, shadowy pictures on the screen, 
and the other shutter having something 
more than three-fourths of its circumfer- 
ence cut away, and which produced bril- 
liant, fully-lighted pictures. 

With the little light permitted to pass 
the narrow-opening shutter, as with the 


be expected, while with the abundance 
of light permitted to pass through the 
wide-open shutter, as with an unlimited 
|supply of paint, a beautiful picture could 
be produced. 


there been any doubt of the result, for 
such demonstrations had been frequently 
made ever since an evening in October, 
1894, in Washington, when a good-sized 
audience of friends had been entertained 
with the same crude machine. So the 
patent was issued, a patent which has 
stood the test of the courts. 
| And so, by so simple an expedient as 
lenlarging the opening in the shutter, the 
| “poor man’s theater” was brought into 
| being, a theater which seems to be irre- 
|sistibly crowding into obscurity the cheap 
vaudeville entertainment. 

It is one of the curiosities of invention, 
this doing for so long a time everything 
but the one little necessary thing, though 








went, had been confined to very small | 


vas came, it was discovered that all that | 


phone, but similarly the one necessary | 


half pint of paint, but a poor result could | 


However, for not a single moment had | 
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PATENT ATTORNEYS 





OVER 65 YEARS’ 
EXPERIENCE 






TrRave Marks 
DESIGNS 
CopyvricHts &c. 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
| Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured 

A Free Opinion as to the probable patentability 






of an invention will be readily given to any inventor 
furnishing us with a model or sketch and a brief de 
scription of the device in question All communications 


are strictly confidential. Our Hand-Book on Patents 
will be sent free on request. 


Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago. 
| All patents secured through us are described without 
cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office, 625 F St., Washington, D.C. 














‘Classified Advertisements 


| Advertising in this column is 75 cents a line. No 
less than four normorethan 12 lines accepted. Count 
seven words to the line All orders must be accom- 
panied by a remittance 





BUSINESS OPPORTUNITIES 


AGENTS: $35 a week for 2 hours work a day sell- 
ing wonderful new household necessity; new selling 
plan with free advertising does it Coliette Mfg.Co., 
Box 80, Amsterdam, N 


POWER GENERATING DEVICE Want to 
hear from parties financially able and willing to acquire 
American and foreign patents on above. F. Gotsche, 
416 Hoffman Ave., San Francisco, Cal 


INSTRUCTION 
LEARN JEWELERS’ ENGRAVING.—Taught thor- 
oughiy by mail. Beginners \earo better engraving from 
us in six movths than in years of rigid apprenticeship. 
Cat'g tree. Engraving =chool, Dep. 89 Page Bidg.« hicago. 


PATENTS FOR SALE 


FOR SALE or on royalty with reliable manufac- 
turer, new patent, on percolated device for making 
coffee; can be usedin any patent, can be manu- 
factured for 20c: handy and neat. Save 20° more 
than any other device. British,Canadian and Ameri- 
can patents. H. Paulson, Box 27, Orting, Wash 


MISCELLANEOUS 


GASOLINE SELF-HEATING FLAT IRON 
pump and sad iron stand, sells for $6.00. Agents 
price, complete outfit, $3.50. A money-coining propo- 
sition A few of our best agents are selling 135 out- 
fits a month Absolutely safe, new air pressure, 
self-heating sad iron. Selling like wildfire. Rush your 
remittance, $3.50, for the above outfit. Town, county 
and State agents wanted Agents’ money-making 
catalog of many other articles free. New Process 
Mfg. Co., Sad Iron Room 27, Salina, Kansas 





INQUIRY COLUMN 





Inquiry No. 9267.—Wanted addresses of manu- 
facturers of metal specialties in connection with plate 
or window giass 

Inquiry No. 9273.—Wanted. to buy a glove for a 
parlor fountain. working on the Heron system. 

Inquiry No. 9274.—Wanted, the name of a manu- 
facturer of a machine to make cushion covers for fruit 
crates. 

Inquiry No. 9275. Wanted, name and address of 
manufacturer of stock patterns of platen job printing 
presses. 


SECOND EDITION 


INVESTORS 
POCKET MANUAL 


32 Pages of Wall Street Information 
Treating 16 Subjects. 
Our Semi-Investment Plan 


Fully explained with examples 
Sent upon request to those who have funds for Investment 


LEAVITT & GRANT 


Established 1903 
Members Concolidated Stock Exchange of N. Y 
55 Broadway, New York City 














Ask Any New Yorker 


if New York real estate offers 
a good investment. 

He will tell you of properties 
that have DOUBLED in 
value in a very few years. 
He will ENTHUSE! 
Weare selling 6% Mortgage 
Bonds secured by INCOME 
PRODUCING real estate 
on Manhattan Island. 

White for circular 23. 


New York Real Estate Security Co. 
42 Broadway, New York City 
Capital, $3,950,000 
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dozens of workers may be engaged on the —_ aes 
probleni. = N77 
I am confident that when television k; 
shall have become an actual fact that its f} i} 
success will lie in just such a simple 
thing. And television is but motion pic- i : 





Stewart 


Speedometer’s word 
is good in court 


When the judge fines you 
more than the cost of a 
Stewart, it’s too late to 
discover that you chose 
the wrong speedometer. 


The Stewart can’t tell a 
lie — it isn’t built that 
way. 


It represents maximum 
efficiency in speedom- 
eters. Other makes may 
cost more, not because 
they are better than the 
Stewart, but because 
their manufacturers 
make less of them. 


You pay for all the busi- 
ness they don’t do, when 
you pay more than the 
price of the Stewart 
Speedometer. 


Four out of every five 
speedometers in use are 
Stewarts. 


Magnetic principle, employed in 85 
per cent of all speedometers, mak- 
ing possible the use of slow mov- 
ing parts; no wear; ball and jewel 
bearings; beautiful workmanship; 
remarkably accurate; 100,000-mile 
season odometer; 100-mile trip 
register, can be set back to any 
tenth of a mile; positive drive; no 
springs; unbreakable flexible shaft; 
drop forged swivel joint that will 
outwear car; noiseless road wheel 
gears. 


Speedometer Guar- 
anteed for Five 
Years 










Write for hand- 
some 1912 catalog 
telling vou why in 
ou. big factory we 
can make the best 
speedometer at the 


lowest price. 


WRITE 
TODAY 


Speedometers, $15 to $30 


Rim Wind Clock Combinations, 
$45 to $70 


Stewart & Clark Mfg.Co. 


1911 Diversey Boulevard, Chicago 





Detroit Chicago San Francisco New York Boston 
Cleveland _ Philadelphia Kansas City Los Angeles 
London 


Paris 











tures with the time interval left out. 

Yet that elusive little something stands 
in the way of successful accomplishment 
for months and months and at a cost of 
thousands of dollars. And the irony of 
it all is that most often the party who 
puts his finger on the thing which releases 
the flood is some obscure worker who has 
taken up the matter in the most hap- 
hazard manner. Perhaps it’s because 
he is not mentally embarrassed by 
much knowledge of the subject and sees 
it in its true light, while the more experi- 
enced worker “knows it won't work.” 

This should be a cheery thought for the 
inventor, for by this token he is likely 
at any moment to do the impossible. Let 
the inventor say of inventing, as the miner 
says of prospecting: “There are no rules, 
gold is where you find it.” 


too 


Notes for Inventors 

Clara Barton as a Patent Office Em- 
ployee.—It seems that Clara Barton of Red 
Cross Fame was, many years ago, em- 
ployed in the U. 8S. Patent Office. Interest 
|in the subject was aroused by a letter from 
Miss Clara Barton, dated New England 
Village, Mass., February 22nd, 1876, in 
which she said: 

“Having been the first woman ever ap- 
pointed independently to a clerkship in the 
|department over which you preside and 
|trodden alone the thorny paths of the 
|earlier days, I ought to know what should 
be required to constitute a good and suit- 
able clerk.” 

In a letter of November 12th, 1903, to 














Miss Mabel T. Boardman, Secretary 
Hitchcock goes on to say that in answer to | 
his inquiry on the subject, the Commis- | 
sioner of Patents reports that no Miss 
Barton is found upon the rolls of the Pat- 
ent Office from January Ist, 1853, to date, 
and that a further search brought to light a 
letter of September 22nd, 1855, from Ox- | 
ford, Mass., addressed to the Secretary of 
| the Interior, Robert McClelland by Alex- | 
ander DeWitt, a member of Congress, in 
which the Congressman says: 

“Having understood the department had 
decjded to remove the ladies employed in 
the Patent Office, on the Ist of October, I 

ave taken the liberty to address a line to 
you in behalf of Miss Clara A. Barton, a 
native of my town and district, who has 
been employed the past year in the Patent 
Office, and I trust to the entire satisfaction 
of the Commissioner.” 

From the foregoing there is no doubt that } 
Miss Clara Barton was one of the earliest 
women employees in the Interior Depart- | 
|ment and Patent Office, but as her name 
| does not appear in the appointment rec- 
lords, the precise date or period of her em- 
ployment cannot be verified. Miss Barton 
was not, however, the first female employee 
of the Patent Office as the records show 
that as early as 1840 and 1841 a number of 
women were employed in the Patent Office, 
doubtless in the agricultural branch, as | 
they are designated as seed distributors. 


The Would-be and the Actual Inventor. | 
—The following excerpt from the decision 
of Mr. Justice Robb, of the Court of Ap- 
peals of the District of Columbia, in 
Schmidt v. Clark (138 O. G. 768) may be 
commended. Discussing priority of con- 
ception of an invention and diligence in 
reducing to practice, he says: 

“A would-be inventor frequently has a nebulous 
and general idea of a result which he wishes to 
accomplish and possibly a genera! idea of means to 
accomplish that result, but, being unable to give 
his ideas practical form, allows them to slumber. 
Upon learning that another has successfully 
worked out such ideas, the mists of uncertainty 
are immediately dissipated, vagueness takes de- 











his own mind the actual inventor and acts accord- 
ingly. The danger and opportunity for fraud or 
mistake in such cases are so great that the proof 
should be very clear and very convincing to war- 
rant an award to the dilatory party." 

Warming the Steering Wheel. —Grant 
E. Smith of Poughkeepsie, N. Y., in a pat- 
ent (No. 1,022,273) provides a hot air recep- 
tacle heated by the engine and a pipe which 
leads to the steering wheel, the latter hav- 
ing a hollow rim provided with an inlet for 
the heated air and outlet through which the 


finite form, and the would-be inventor becomes in |- 

















air discharges to the atmosphere. 
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Model 27 — Five Passenger, Light Torpedo, $1250; 
with Top and Windshield, $1350 


The Advantages of 
Owning an Elmore 


VERY one is interested in the silent 


valveless Elmore. 
versation wherever 
But in this ad ertisement we want 


gate. 


It is a topic of con- 
motorists congre- 


to show you definitely how it is to your 


advantage to own one. 


Here are the 


three points to consider: 


First — What the 


Elmore valveless motor 


does for you by way of reducing running 
expense and upkeep cost. Second—How 
its simplicity and freedom from continual 
overhauling and attention makes it a source 


of constant pleasure to the owner. 


Third — 


What it means to have perfect running quali- 
ties, backed by simple, even driving power. 


The best way to illustrate these points is to take 
you with us in an Elmore and explain, as we go 


along the features that have developed 


in Elmore 


owners during a dozen years, a pride of ownership 
based on the utmost in comfort, convenience, ease 


and economy. 


So let us assume that you are taking 
your first ride in an Elmore. Start 
the engine and throw in the clutch. 
Starting on low gear, you experience 
an exhilarating feeling which finds 
expression in an approving grin when 
you shift from first to second speed 
for you are now learning for the first 
timé what even running really means. 


And Here’s Why 


In the ordinary poppet-valve motor, 
either four or six cylinder, only every 
fourth impulse of the piston is a power 
impulse. With the valveless Elmore 
motor, every other motor impulse is a 
power impulse. One power impulse 
follows the other so closely as to overlap 
and renew the energy transmitted to 
the rear wheels before the previous 
impulse is exhausted. When the power 
impulses do not overlap, the operation 
of the motor is naturally ‘‘jumpy.’’ 
Bat the continuous power impulses of 
the Elmore motor insure even revolu- 
tions of the shaft that result in a 
smoothness of operation obtainable in 
no other way. Think it over. 


The hill just ahead of us is long 
and steep. Don’t shift gears or race 
at it for it is not necessary. Even if 
you are running on third speed for- 
ward, even though the road be cut 


up, sandy, muddy or covered with 
you take it smoothly and with- 
out strain. 


snow, 


The Reason For It 


The ordinary poppet - valve motor 
should do the same if properly tuned to 
its maximum efficiency, and if the 80 
to 160 parts connected with its valves 
and their actuating mechanism are 
working properly. But these delicate 
parts, t ted to the jar 
and strain attendant upon the operation 
of the motor, gre seldom in perfect coor- 
dination. @ variation of one 
two- hundredth of a second in their 
work means trouble. 90°), of repair 
bills are for “‘grinding and adjusting”’ 
valves. 90% of car trouble is due to 
defective or worn valve parts. In the 
Elmore valveless motor fuel distribution 
is accomplished by a rotary gas dis. 
tributor which is bound to coordinate 
perfectly with the cylinders. Nothing 
to get out of order, hence no loss of 
power. 





We are getting back into town and 
there seems to be a lot of traffic on 
the streets. Right here is where 
another Elmore characteristic is ap 
parent, Just see how slowly you can 
crawlalong on “‘high.” Delightful 
feeling when you are not compelled 
to shift gears constantly. 


“All the Pleasure Without the Annoyances” 


That covers every phase of Elmore ownership. By 


actual test, you will 


find that for fuel Elmore mileage costs about what the ordinary automobile 


mile costs. 


For repairs, truthfully —next to nothing. 


For lost time — one 


Elmore owner drove his car over a year without knowing where the spark 


plugs were. 


Not much wrong with his motor. 
motor either, but like everybody else, he got a car to ride in 


Didn’t know much about a 
not to tinker with. 


Constantly improving a successful motor costs less than exploiting a new 


motor each year. 
motors for 12 consecutive years. 


The Elmore Manufac turing Co. has used the valveless type 
Elmore prices range from $1050 to $1650 


there is a model to suit every motoring need. 


The Elmore Manufacturing Co. 
FACTORY, CLYDE, OHIO 


Dealers in all large cities 


Catalog upon request 


Correspondence invited 
Address all communications to General Sales Offices, 82 Congress St. E., Detroit, Mich. 
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The Sharp Rotary 
Ash Receiving System 


is not a plaything, but it almost makes play of the 
ash disposal problem, because of the simplicity and 


ease of its operation. Whether you are building a 
home, or have one now, for six months out of the 
twelve this utility has features which are of vital 
importance to YOU! 

It is not a cheap, half-measure method, but a truly 
high-class, substantial and efficient means for elim- 
inating the dust, labor and fire risk connected with 
the care and removal of the ashes from the heating 
plant. 

The Installation is Simple and the 
Improvement is Permanent 


$65.00 we charge carries a value received 
guarantee. Our catalog is interesting and should 
be in your hands. If you don’t possess one, 

Do it NOW! By Writing 


THE W. M. SHARP CO. 


167 Park Avenue BINGHAMTON, N. Y. 


The 




















THE W. H. MULLINS COMPANY, 118 Franklin Street, Salem, Ohio 
L 


le Scéentifr 
five horse power gas engine can be built at home. 


MUNN & COMPANY, Inc. 


LASS STEsL. BOATS CAN'T SINK 


ANTERI _ g 

R> ‘ «aod Ferro Cycle Light, powerful, simple 

ke aw abile n ontrol, exhaust silently woder water 

ann inet real unting and fishing boata, row boats, 

anvas 1 es ry k, Wlostrated in colors, is free 
“ RGEST BOAT BE DERS 





/HOW TO BUILD A 5H. P. GAS ENGINE. AT HOME 








Publishers 





imerican Supplements, 1641 and 1642, > E. F. Lake describes simply and thoroughly how a 
Complete working drawings are published, with exact 
dimensions of each part. Price by mail for the two Supplements, 20c. Order from your newsdealer or from 
361 BROADWAY, NEW YORK 
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RAP LEX 


CAMERAS 


With this Camera you can 
make better pictures. 


There is no uncertainty with a Graflex. 
You see the image the size it will appear in 
the negative, up to the instant of exposure. 
You can watch the changing composition and 
expression until you see the picture just as 
you want it, when a slight pressure releases 
the shutter. There is no guess work—no finder 
nor focusing scale 


The Graflex shutter works at any speed from 
second. With the 
shade 


r “time” to 1-1000th of a 
Graflex you can make snapshots indoors or in the 


Send for our iUlustrated catalog 


Folmer & Schwing Division, Eastman Kodak Co., Rochester, N. Y. 

















(Continued from page 451.) 


as applied to a large bowl 


Pertaining to Apparel, 


PIN GUARD H. W. MATTON:, 217 W. 120th 
St Manhattan, N. Y The invention refers 
more particularly to a device which comprises 
a head, a clutch carried thereby and adapted 
to eive and grip the end of the pin near 
the point thereof, and a cushion point protector 
carried the head and adapted to receive 
the point of the pin 

ATTACHMENT FOR DISPLAY FIGURES 

W. Hl. Beyerre, 7038 Dallas St., Houston, 
rex rhis figure is such as employed in sales 
} rooms and stores for displaying garments, and 
the particular purpose of the inventor is to 
provide an attachment which may be rermov 
ably placed upon the figure in order to dis 
|} play the garment to advantage 

ANTISLIPPING DEVICE.—W. Finptay, 107 
Rodine St Long Island City, N. Y This de 
vice is to be worn on the sole of a shoe and is 
provided with means for its easy removal and 
replacement, and also for its reversal so that 
when worn from one side it may be turned over 
so as to expose the fresh antislipping surface 
to the ground 

DRESS WEIGHT TAPE 4. WEIN, care of 
American Toy Works, 7-8 Chatham Sq., New 
York The object here is to provide an im 
proved dress Weight tape arranged to permit 
its convenient attachment to the garment 
(skirt, draperies and the like) and to provide 
weights of uniform size and regularly dis 
tributed along the tape 

Pertaining to Aviation, 

AR ROPLANE F. C. LAMBERT, 1883 Bath 
gate Ave Bronx, N. Y rhis aercplane pro 
vides a large sustaining surface for carrying 
a heavy load, to enable the aviator to readily 
maintain the equilibrium and thus avoid undut 
swaying, and to permit easy control of the 
sidewise steering means and the raising and 
te wering means 


Electrical Devices, 

ALARM ATTACHMENT G. A. 
liott Pl Brooklyn, N. ¥ 
objects of this invention 


BURGLAR 
BREWSTER, 3 S&S. El 


(me of the principal 


is to provide a convenient attachment for in 
sertion between the sashes of a window or be 
tween doors and frames therefor and other 
closure members and the frames for the same 
WATER AND SEWAGE LIFT A ( 
WELLS, of Wells & Newton, Ave B, 17-18 Sts., 
N. ¥ rhe lift has a conduit leading to a tank 
with an inlet and an outlet and valve means 
ntrolled electrically for connecting the con 
duit with the atmosphere when the tank is 
filled for forcing the sewage through the outlet 
CURRENT MOTOR.-—J. H. Martin, 615 W 
Lynne St., Springfield, Mo. This invention pro- 
vides a simple, economical current motor 
ilapted to be arranged in a running stream or 
the like, and wherein means are provided for 
utilizing the force generated by the moving 
water with as littl waste from friction as 
possible 
PORTABLE FAULT-FINDING DEVICE FOR 


this purpose use is made of a support provided | 
with lugs for engagement with a bowl, a sifter 
body having a bottom sieve and resting on the | 
support, and a revoluble brush journaled on the | 
sifter body and operating over the sieve rhe 
| illustration shows a side elevation of the sifter 


RLECTRICAL IGNITION APPARATUS s 
I? Hepers, 13 Main St., Greenport, N. ¥ rhis 
ippliance determines the fault or trouble with 
electrical ignition apparatus of internal com- | 
bustion ngines, such apparatus, for example, 
as the spark plugs, wiring and spark coils 
The inventor's aim is to enable the test of the 
several factors the apparatus at both atmos 
pher compression and other pressures 
Of Interest to Farmers, 

CULTIVATOR.— ¢ W. Gist, RB. D. No. 2 
Box 24, Waynesboro, Pa The invention in 
this case has for its object to provide a sim 
ple, inexpensiv hand operated cultivator de 
vice, wherein means is provided for swinging 
the supporting wheel on a vertical axis to guide 


or steer the plow laterally 


Of General Interest, 


DEVICE FOR COLLECTING SAMPLES Ol! 
FINELY DIVIDED MATERIAL.—J. N. Reep, 
care of J. 1. De Almagro, Obrapia 32, Havana 
Cuba This invention consists more particu 
larly in a portable apparatus for the collection 


and separate conveyance of the greatest posst- 


ble number of samples of material by one op 
erator without much inconvenience, so as to 
afford the greatest guarantee of the character 
and condition of the material contained in 
each bag from which samples have been col 
lected for examination 

UMBRELLA.—T. Svsemigi and C, CarrinG 


1796 Fulton St 
relates to 


Susemihl 
This improvement 


TON, care of 1T 
Brooklyn, N. Y 


umbrellas, the more particular purpose beiog 
to provide the umbrella with improved means 
whereby it may be disassembled and com- 
pacted into a small space and carried in a 
small case for the purpose 

EXPANSION BOLT.—H. W. MunGer, 2183 
Amsterdam Ave., New York In this patent 


the intention is to provide a new and improved 


expansion bolt, more especially designed for 
use in concrete and similar plastic material 
constructions, and arranged to permit of se 


eurely fastening other parts to the concrete 
construction. 





May 
Foot and Powes 


“STAR” Screw Cutting 
tsi LATHES 

For Fine, Accurate Wor 

{ Send for Catalogue B 

| SENECA FALLS MFG. CO. 


695 Water Street 
Seneca Falls, N. Y., U. S. A. 


SEB: BASTIAN LATHES 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


WORK SHOPS 


of Wood and Metal — without 
steam power, equipped with 


BARNES’ Foot Power 
MACHINERY 


allow lower bids on jobs and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog free 


W. F. & JNO. BARNES CO. 
1999 Ruby Street Rockford, Illinois Established 1872 


“Responding to the Call” 


from the practical kind, we are plonced to nee. 
mechanic for a (aa duce the “A. & 

Breast Drill that BREAST DRILL with 
shall eclipse all ex- Gear Locking 
isting Tools of the Device. 


























Ithasallthestrong, 
useful and practical 
points of existing Drills, 
proveme =) ——< that 
itself -R , $5.50 


and REAL im- 
are peculiar to § 


A. ; WEEnen & CO., Machinery 
Boston, Massachusetts 


184-188 Washington Street 


“SOUTH BEND 


LATHES 


Screw Cutting 
9 to 13-inch Swing 
Power, Foot & Electric Drive 
Interesting Catalog Free 
South Bend Machine Tool Co., 421 Madison | St., South F Bend, Ind. 


HALF DOLLAR TAP WRENCH 

















wort m4 aches long) ls made 
of ster yeatly shed, and w 
lanyt be put into | 
tools of any shape ad, square 
r Price &Oe, 
Send ¢ 74 page catalog, N 9B. 


THE L. 8. STARRETT ©0O., Athol, Maes., U. 8. A. 


FOR SEWING LEATHER 
The Speedy Stitcher is the latest and best of anything ever 
offered for $1.00. Agents . 

make over 200°% profits. 
Send at once — 
for catalog 
and terms. 





























. z >ma acture I 
12 WANTED serciatries. mera 


Dies Ils and Special 


equipment 


experience in —e Tools 


Machinery. Expe w Complete 
NATIONAL STAMPING & ELECTRIC 


Dept. 2, 412 So. Clinton Street, Chicago, 








‘Ma de: to 
Order 


Rubber Specialties 


33 Years Experience Make Us Expert 


Parker, Stearns Co. 
289-291 Sheffield Ave., Brooklyn, N. Y. 


NOVELTIES é PATENTED ARTICLES 
WIGSLOW STAMP Ne mL suns EVELAND, 0 









Models and Experimental | Work 


poh ah yy DEVELOPED 
SPECIAL CHINERY . 


| E. V. BAILLARD CO. 24 Frankfort St., N.Y. 





< 1 . SPECIAL 
DIES, FINE TOOLS ACHINGIS 
METAL SPECIALTIES 
ry INVENTIONS 
MOORE & CO., Fs PERFECTED 


Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 
H. CARSTENS MFG. CO., 567 W. Lake St. 


CHICAGO 


Experimental and Model Work 


Aut ile and Mari E . 
s a Machinery Desi ned a ry Feet 
rivate Enclosures for ixper ments. 


QUEENS CO. MACHINE WORKS 
50-54 Summerfield St. Brooklyn, N. Y. 


Water Su Suspiy without 
Expense 
















for pumping on your country 
tate is given most satisfactorily 
by aytomatic Rife 

Raise water 90 ft. for each foot 
of fall—no soune or pumping 
expense 


Satisfaction 
teed. Booklet, plans, estima mate, 
ree. 


RIFE _ ENGINE COMPANY 
2533 Trinty Building, New York 


WELL wixcxines 


rilling either deep or 
shallow wells or rock. Mounted on 
wheels or 0 nes of horse wers 
Strong, simple and durable. Any mechanic can operate 
them easily. Send for eatalog. 


WILLIAMS BROS., Ithaca, N. Y, 
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Pleasures 
of Touring 
Are Assured 


when you lubricate with 


DIXON’S 
Motor Graphite 


(Pulverized Flake) 


Dixon's Motor Graphite goes direct to the cause 
of friction troubles—microscopic roughness. It 
fills in the minute depressions, becomes pinned 
upon the tiny projections, forming a thin, tough 
veneer of marvellous smoothness which pre- 
vents metallic contact. 

This means less friction and wear—no more hot 
or cut bearings—more power from your engine 
and a smoother running car. 

Mix it with your own choice of lubricants or we will 
doit for you, as we omy a full line of greases 
containing Dixon’ 8s Mowor Graphite 

Ask your dealer for Dixon’s Graphite Lubricant No. 
677—a highest quality mineral ease scientifically 
combined with Dixen’s Motor Graphite. Fine for 
differentials and tr ore ical 
than plain oil or grease. 

Our free book, ‘Lubricating the Motor,’’ gives a 
money-saving solution of the lubricating problem. 


Send name and model of car. 
OX 


Joseph Dixon Crucible Co. 


Established in 1827 
Jersey City New Jersey 
Grindstones 

are made exclusively of genuine Berea and Huron 

stones which have the proper grit and hardness 
essential in producing razor-like edges on tools. 

Made in many sizes and styles—power, hand and 

treadle. The grindstone illustrated here can 

be run by small power engine, yet is light enough 
to be run by treadle. 

Has strong cast-iron 

frame—one piece cast 

iron trough—legs firmly 

bolted to frame. Stone 24 

in. diameter, 34% to 4in. 

thick. Pricedlow. Insist 
on a Cleveland. If you 


can't locate a Cleveland 
dealer, write us. 


Cleveland Stone 
Company 
619 Hickox Bidg. 
Cleveland Ohio 


ROTARY PUMPS AND ENGINES 


Their Origin and Development 




























An important series of papers giving a historical resume of 
the rotary pump and engine from 1588 and illustrated with 
clear drawings showing the construction of various forms of | 
pumps and engines. 38 illustrations. Contained in Supple- 
ments 1109, 1110, 1111 For sale by 
Munn & Co., 


The Most Powerful 61” Nipper Made 


<3 75c 


No. 542 Red Devil Diagonal Side Cutter. 
It's drop forged tool steel, and for a small sized tool has 
no equal for strength. It will cut anything; iron, steel 
or copper. Get it at_ your local tool store. If you 
can’t, send us 75c and one only sample pair will be 
sent you postpaid. 

SMITH & HEMENWAY CO.,150 Chambers St., N.Y. 

Did you ever use a Red Deell Glass Ca. 


Price 10 cents each 


Inc., and all newsdealers 





cD TELESCOF: 





_{UBRICA 2, 
ANYTHIN 
118-124 North 
CHBEStYACO raat, 


Continuous Records 


of Pressure, Temperature, Electricity, 
Speed and Time are obtained automati- 
cally by means of 


Bristol’s Recording 
Instruments 


Write for 64-page illus- 
trated Condensed General 
Catalogue No. 160. The 
Recording Draft Gauge 
illustrated herewith 1s 
listed in Catalogue Sec- 
tion No. 1000 which will 
also be mailed upon re- 


quest. 





jand in 


WINDOW INSERT FOR UMBRELLAS.—R 
C. Fives, 455 Richmond Road, Richmond, 8. L., 
N. Y. This inventor provides an umbrella with 
& transparent section through which a view 
may had by the carrier while the umbrella 
is held lowered to fend against a storm; and 
provides transparent to be inserted 
in the umbrella structure, readily and quickly 


METALLIC 
PECHSTEIN, 


be 


sections 


FLEXIBLE 
Spiegelstrasse 


HOSE PIPE 
9, Zwickau, Saxony 
Germany This invention consists in forming 
the with a smooth interior surface 
ferably formed with a flat spirally wound band 
This lining band either 
part in itself or may be 
overlapping portion which 
the band which forms the 
overlapping portion of 
This hose is suitable for transporting corrosive 
liquids and the like. The invention 
defects in transporting granular material, and 
especially improves on the formerly used 
in connection with distilleries or yeast manu 
factories. 


B.M 


hose pre 
form a 
the 
an 


can separate 
form of an 
extension of 


this band and 


in 

is 
hose 
consisting 


one piece. 


remedies 


hose 


Hardware and Tools, 


WEIGHING APPARATUS FOR REFRIG- 
EKRATORS.—F. B. Harrineton, Box 274, Elk 
City, Okla. Mr. Harrington's invention is em- 
bodied in a weighing apparatus adapted for 
convenient use within an inclosure such as a 
refrigerator or ice box, the same being pro 
vided with means for attaching it to, and sup- 
porting it upon, the inner walls of the re 
ceptacle. 

CONVEYER CLEAT.—F. E. Tuxworrn, 
Fullerton, La. The principal purpose here is 


to provide a new form of cleat which is adapted 
to be positioned in any one of the links of a 
chain whereby the chain and cleats 
used for conveying articles through a 
chute 

COUPLING.—V. Sanpuy, 
Wash. This invention 
and its object is to provide 
with inner 


meshes 


may be 
suitable 
conveyer or 

HOSE 
South Bend, 
couplings, 
having a coupling 
thread in which a 
there being a 
adapted to operated 
through the hose for pushing the 
the shoulder on a companion coupling member 
GRANITE CHISEL.—-J. H. Jenkins, 111 EF 
Gambier St., Mt. Vernon, Ohio. This invention 
refers to stone-working tools, and par 
ticularly involves an improved granite surfac 
ing tool. The chisel is of simple construction 
and few parts, having for holding a 
plurality of blades securely in position, the de 


Box 123 
relates to 
hose one 
member 

threaded 
blade 
by the 


an 

sleeve 

in the 
fluid 
sleeve 


propeller sleeve 
passing 


against 


be 


more 


means 


vice presenting a form which is extremely 
efficient in operation 

RELEASING DEVICE.-C. Muir, 1198 
Franklin Ave., Bronx, N. Y This device is pre 
ferably for use in releasing halters of one or 
more horses or other domestic animals, to en 
able them to be led out of a stable or other 
building in the shortest space of time in case 
of the outbreak of fire. It may be employed in 


suspending lifeboats from davits on shipboard 


other uses 
SPIRAL TOOL DRIVER 
Second Ave., Manhattan, N. Y 
bas reference in general to a new and improved 
form of blade sharpener, and an object of his 
inventor ig to spiral screwdriver 
which may be rotate a in 
either a clockwise direction. 
BLADE SHARPENER.—J. E. Morse, 241 N 
Pleasant St., Canandaigua, N. Y. Mr. Morse’s 
invention has reference to a new and improved 
of blade sharpener, and an object of his 
is the provision of a sharpener hay 
removable cutting with duplicate 
which may removed and ground at 


many 
M. Wo.in, 65% 


This inventlon 


provide a 
arranged to tool 


or anti-clockwise 


form 
invention 
ing 
edges 
will 


tools 


Voe 


Heating and Lighting. 
SWITCH FOR PROGRESSIVE LIGHTING 
G. T. Frecpine, Jr., 2969 Decatur Ave., Man 
hattan, N. Y In this instance use made 
of a series of electric lamps and a switch for 
each lamp, controlled by the curreat of the 
preceding electric switch, so that after one 
lamp is lighted the next following one Is auto 
matically lighted at a predetermined Interval 


is 


and so on, throughout the entire series of 
lamps. 

TOOL FOR HANDLING ELECTRIC GLOBE 
LAMPS A. Santitus, N. Y., assignor to G 
Moretto, 19 Charlton St, New York. This 
invention provides easily operated means for 
gripping and holding the globe of an electric 


lamp at the end of a rod, whereby it may be in 

serted in, or from elevated sockets 

and provides gripping means for the 

certain in action and delicate in operation 
METHOD OF MAKING REFLECTORS 

L. KAUFFELD, care of Star Glass Co., Star City, 


removed 
globe 


W. Va This invention relates to a new and 
improved method of meking reflectors for 
lamps of any character, such as electrical! or 
gas. An object of the invention consists in a 
new and improved method of manufacturing 
a hollow curved reflector 

ELECTRIC GAS LIGHTING AND EX 
TINGUISHING APPARATUS.—THE _IDEAI 
EpwortH ACETYLENE Co., Jobgstown, Pa 


This invention provides a gas lighting and ex 
tinguishing apparatus, the workable parts of 
which are inclosed in the gas chamber itself 
thereby eliminating the necessity of providing 
an opening which must be made gas tight, and 
which at the same time must be lubricated 
METER CONNECTION BOX.—F. C. Gravy, 
1519 S. State Ave., Indianapolis, Ind. This 





“The Bristol Company, Waterbury, Conn. 


inventor provides a form of box suitable for 


The 
has 53 of our 
trucks 
Repeat order 
are constantly 
being received. 


Texas Co 


in Service, 


™ TEXAS CO. 
PETROLEUM. 


AND ITS PROOUCTS, 









Saurer Hewitt 


Proved by 12 years Proved by 17 years Proved by 10 years 
of real service of real service of real service 


“Leading gasoline trucks of the world” 














To get economical transportation equipment you need: 
1. Full variety of proved trucks to choose from. 
2. Unbiased expert advice. 
No dealer can give the unbiased advice if he hasn't 


the variety of trucks. He must sell what he has. 


This Company offers: 


1. Trucks with unequalled records (Mack, 12 years; 
Saurer, 17 years; Hewitt, 10 years). Load capacities 
of 1, 1%, 2, 3, 4, 4%, 5, 6%, 7% and 10 tons, and 
bodies of any style (built in our own plant), And 


therefore : 
2. Unprejudiced engineering study of your problem. 
Write for literature. 
You cannot afford not to consult us about transportation 
International Motor Company 


Works 
Allentown Pa; Plainfield N | 


General Offices 
57th and Broadway New York 
Sales and Service Stations 


New York, Chicago, Philadelphia, Boston, Cleveland, Buffalo, Baltimore, Jersey City, 
St Louis, Kansas City, Denver, San Francisco, Los Angeles and other large cities 


Atlanta 







ITH a good car under you, rood fellows beside 


The Road to Motor Pleasure 
you, and a hard, clean stretch ahead, you’re on 


the road to motor pleasure if your engine 


fed with Texaco. 


is 


There is no real pleasure unless your motor drives, and 


drives with only a sweet, soft purr. ‘There must be no 
misses, no hitches, no stops. 
So use Texaco Motor Oil It gives life and strength to 


your motor. It is free from carhon impurities. . Will not 
carbonize. Yet has the body to give perfect jubrication 
Shows a zero cold test. 


Sold one and five gallon cans at garages and supply 
shops. Look for the can with the inner-seal—your pro- 
tection and ours. 


A book *‘About Motor Lubrication’’ sent free to owners of moto: 
cars, motor boats and aeroplanes. Write Dept. C, 6 Washington 


t., New York City. 
THE TEXAS COMPANY 
HOUSTON NEW YORK 
Branch Offices 












Boston St. Louis New Oricans Pugblo 
Philadelphia Norfolk Dallas Tulsa 
Chicago Atlanta E) Paso 
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“The Paint that Brims 


MILL WH 








Over with Sunlight ”’ 


This paint is made for the needs of industrial plants. Years of experience 
resulted in a paint that utilizes every ray of light—that is most sanitary—that 


will not flake nor scale—that stays whit 
not retard the flow—a given amount 


e longest. The vehicle we use does 


covers greater surface. Our secret 


process gives these results as no other paint can. 


Judge by the experience of big manufacturers throughout the country who are 
increasing efficiency by using Rice's Mill White. 

if you have 20,000 or more square feet of ceiling and wall space 

to cover, write us on your letter-head, and we will send you free 

a sample board showing the tile-like surface of Rice’s Mill White, 


and our bookiet ‘‘A Clean Plant. 


” 


Address Department E. 


U. S. GUTTA PERCHA PA 


Originators of the 





INT CO., Providence, R. 


Mill White Idea 


_ 





Their Design, Construction and Operation 


THE APPLICATION OF AERODYN 


PLETE DESCRIPTION 


\ i witative work, covering the whole su 


AND COMPARISON OF 
By GROVER CLEVELAND LOENING, B. Sc., 


COM 
TYPES 


THEORY WITH A 
THE NOTABLE 


A.M., C.E 


AMIK 


connecting wires, or analogous electrical con 


ductors with electric meters, his improvement | 
being especially adapted to facilitate the mak- | 
ing and breaking of connections for a number | 
of distinct purposes associated with meters 


Household Utilities, 


COMBINATION CHAIR AND COUCH P 
F. MeCarrrey, 175 Eckford St., Brooklyn, N 
Y rhe object here is to provide a chair and 
couch arranged to permit the user to readily | 
and quickly convert it from a chair to a couch 
or vice versa rhe frame consists of a middle, 
a foot and-seat, and a head and back sections. 
rhe foot and seat section can be swung into 
extended position, or when desired to use the 
piece of furniture as a couch, or it may be 
swung into folded position on top of the mid 
dle section when in use as a chair 

SUPPORTING ATTACHMENT FOR ICE 


CREAM FREEZERS ISABELLA G. HOPKINS, 








ubject of the Aeroplane, its design, and the theory 


\ v and auth 
which it is based, and containing a detailed description and discussion of thirty-eight of the more 
highly successtul types. It is a thoroughly practical work and invaluable to anyone interested in aviation 
om 6 x 84 inches), 340 Pages, 278 Illustrations. Atttractively bound in cloth 
Price $2.50 net, postpaid 
An illustrated descriptive circular will be sent free on application 
MUNN & CO. Inc., Publishers ee 361 Broadway, New York 








Break all Records on 
Low Cost of Hauling: 


Motz Cushion Tires in Tests of Efficiency 
Eclipse Both Pneumatic and Solid Tires 


You knew Motz Cushion Tires are 
trouble-proof. 

You know are easy-riding. 

But do you realize that any motor 
ear, on a given charge of fuel, will travel 
farther equipped with MOTZ TIRES 
than with pneumatic or solid tires ? 

It’s a fact. 

Makes no difference whether your car 
is electric driven or gas driven, 

or what make it is 

or what kind of light delivery duty 
it performs 

or what kind of streets it is driven on 
kind of tires you are now 


the, 


or what 
using 
put Motz Cushion Tires on it and 
you will get more miles’ service per 
battery charge or per gallon of gasoline 
than you ever got before. 
You'll get miles of tire 
tao ! 
You'll get a guarantee of 10,000 miles 
two years 
And you wont ever be bothered by 
outs or rim-cuts 
to carry an extra tire, 


service, 


more 


punctures, hlow 

You won't have 
either 

And the mechanical parts of your car 
will get the same protection from bumps 
and jolts as pneumatic tires give. 

For Motz Cushion Tires are every 
whit as easy-riding as properly inflated 
pheumatie tires 

The double, notched treads, 
which prevent skidding and distribute 
weight to the side. The undercut sides 
allow free action of bridges. The slant- 
wise elastic bridges yield like air in 
pneumatic tires 

Note, too, that Motz Cushion Tires 
fit any standard clincher, universal 
quick-detachable, or demountable rim. 


” * . . . > > 


have 


THE MOTZ TIRE AND RUBBER COMPANY 


Factories and Executive 
SRANCHES: New York, 1737 Broad 


Detroit, 999 Woodward Ave.; Kansas City, 409 E. 15th St.; Cleveland, 2352 Euclid Ave. 


You have asked for an economical tire. 

Here it is. Economical in every sense. 

Gives utmost service with no repair 
expense—easy-riding and protects your 
car—gcives low cost of hauling 
to apply 

What more could one ask or want ? 

Write for our Booklet 93, mention- 
ing make and model of your ear and we 
will be pleased to give you the name of 
our nearest agent. 

For heavy trucks, where load, not 
speed, is the principal factor, we recom- 
mend Motz Solid Tires on Demount- 
able Rims. 


IS €asy 





MOTZ 


Cushion Tires 


Best Equipment for Light 
Delivery Commercial Cars 





A-~—Shows double, notched treads. 

B --Shows undercut sides. 

C - Shows slantwise bridges. 

D — Shows absorbing means when 
passing over an obstruction. 








224) 





Offices, Akron, Ohio 
way; Chicago, 2023 Michigan Ave.; 


Standard Tire & Rubber Co., 104-106 Portland St., Boston, Mass., Distributors for the New England States 








| from a 





St. Augustine, Fla This invention provides a 
device which can readily be attached to the 
ordinary freezer, so that the latter can be con- 
| veniently sitioned for use, and which is pro 
vided with a spout through which the overflow 
caused melting ice can easily be drawn off 

CLOTHES LINE REEL.—Dkr, F. E1rcue, 1205 
© St., Lincoln, Neb rhis improvement is em- 
| bodied in a wall bracket provided with a jour- 
}nal serving as a support for the reel, and in 
|} the construction and arrangement of a pawl 
| attachment of the ratchet reel, whereby such 
jattachment normally holds the reel on the 
! bracket journal, but may be adjusted to re 
| lease the reel from the journal, or free the 
pawl from engagement with it 


Machines and Mechanical Devices, 

CLOTH CUTTING MACHINE \. MERHIGE 
and C. F 421 43rd St., Brooklyn, N. 
Y. This inve m provides a machine arranged 


COOKSON 


nth 


to permit of conveniently following curved lines 
n cutting the material, to permit of readily ad- 
justing the presser foot relative to the thick- 
ness of material to compensate for unevenness 
in the thickness, and to insure proper entering 
of the base under the material to be cut 
EXHAUST CONTROLLING MECHANISM 
S. S. STevenson, Evansport, Ohio. This in- 


vention is for 
control the 


steam engines, and its 


exhaust in such a man 


use on 


mbject Is to 





| ner as to secure a certain amount of back pres 
sure upon the cylinder so that steam will be 
retained in evlinder to form a cushion 
therein 

CLAY CLEANING MACHINE B JAC 


River N. J., and J \ Vv 
New York, N. Y., care of 
Enameled Brick and Til 1182 
New York, N. ¥Y This invention 

machines employed for separating pebbles, smal 
hard 


QUART, South 
SOORAEM, American 
Broadway 


relates te 


Co 


stones and various other impurities from 
in order to render 


for bricks, earth 


mined clay 


rge masses of 


the clay plastic and suitable 


enware members, et 


THREADOMETER = a 


817 


HAMMOND-KNoOwI 

York, N. Y rhis 
series of registering 
which are the thread-wheel 

mounted on a setting device by which 
returned to starting po 

being compactly built, | 
parts within a close- 
the the 
presented 


TON, Broadway, New 


instrument embodies a 
disks 
and are 
the disks 
sition, the 
with disks 
fitting 
| meter is conveniently 
WINDING AND MEASURING MACHINE 
F. McL. Brooks, Fayetteville, Ark This ma 
chine is arranged to facilitate the unwinding of 
cloth or other fabric 
the unrolled portion 
length desired by a customer 


driven by 


are readily 


instrument 


and adjacent 


case which reading of 


through 





a piece of screen wire 


roll, to measure 
the 
to rewind the unrolled piece, and cut it off from 
the roll at any length, and to allow splicing the 
end of a fabric roll to a previous roll remnant 
POWER TRANSMISSION MECHANISM 
H. FOrrincer, Zoppot, near Germany 
In order to avoid 


|according to 


Danzig, 
the occurrence of 
transmission mechan- 
the formation of hollow 
the inventor the 

pressure, which he finds 
the 


losses on 
negative s in the 
and to 


which 


pressure 
avoid 
result, 


ism, 
spaces places 


working chamber und 


can be done without any disadvantage to 
mechanism This can, for instance, be ef 
fected hy a pump, an elevated vessel, or other 
suitable means 


EXHIBITING APPARATUS S 
L. THONSEN Wodrofsplads 14, 
Denmark In this the invention 
cerns an apparatus for the automatic exhibition 
of alternating transparent pictures and ad 
vertisements The invention specially applies | 
to an apparatus which automatically, at suit 


PICTURE 
Copenhagen, 


patent cou 


able intervals, exhibits a fresh picture 
PIANO CASING F. Renek, 358 Jamaica | 
Ave., Astoria, Queens, N. Y The object of this 


having a 
mechanism for opening the panel 
and for moving the pedals for the bellows into 
an active or a folded position, on the operator 
opening or closing the casing for the 
trolling mechanism of the player piano. 
Rallways and Their Accessories, 
PACKING RING.—W. TeSCHEMACHER, 24 
26 Hafenstrasse, Werden-on-the-Ruhr, Germany 
This invention pertains to journal bearings for 
ear axles and the like, and the object is to pro- 
vide a new and improved arrangement for ren- 
dering the bearing dustproof and to insure uni- 
form pressure on the split or open packing 
ring for the purpose. 
METALLIC RAILROAD TIE.—T. T. Tonga, 
Box 119 Gordon, Neb. This inventor provides 
a metallic tie which is simple and durable in 


piano 
and closing 


invention is to provide a 


con- 








No Fire Danger 
Inside or Out 


Put an end to garage and storage bills— 
have your car always handy, day or 
night, in a fireproof Pruden System 
Garage. It is portable, so can be erect- 
ed, if desired, on rented property. Ap- 
pears to advantage in the most high 
class surroundings. The 


Pruden System 


of Interlocking Self- 
Structuring Metal Units 


solves the problem of low cost fire- 
proof construction. o framework 
. No wood used. We ship 
complete buildings in beautifully em- 
bossed designs. Strong, durable and 
handsome as masonry. 
A demonstrated success for three 
years. Not crude or experimental and 
nothing else like it. We own the 
tents and are sole manufacturers. 
a and one helper can easily erect. 
Will last a lifetime without repair 
expense. 
Write today for catalog, mentioning 
name and model number of your 
car. A\ll orders immediately 
shipped from stock. 


METAL SHELTER CO. 


5-52 West Water Street 
St. Paul, Minn, 


In successful use for 
Stores, Cottages, 
Construction Offices 
and Camps, Tool 
Shelters, Boat 
Houses, Garages, 
Warehouses. “ etc . 














SCIENTIFIC AND TECHNICAL 


BOOKS 


WE HAVE IN PREPARA- 

TION A NEW CATALOG 
of scientific and technical books, 
which will be ready for distribution 
about April 15th. This catalog will 
contain the titles and descriptions of 
3500 of the latest and best books 
covering the various branches of the 
useful arts and industries. 


OUR “BOOK DEPART- 

MENT” CAN SUPPLY 
these books or any other scientific 
or technical books published, and 
forward them by mail or express 
prepaid to any address in the world 
on receipt of the regular advertised 
price. 


SEND US YOUR NAME 

AND ADDRESS, AND A 
copy of this catalog will be mailed 
to you, free of charge, just as soon 
as it is printed. 


MUNN &CO., Inc., Publishers 
SCIENTIFIC AMERICAN OFFICE 
361 Broadway New York City 
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UZ Used in every civilized 
GY country on earth. Best 
and cheapest light for 
homes, stores, factories 
and public buildings. 
_Makes you independent of 
dighting companies. Over 


SS 
WS am 
yt ranted, Makes and burnetis, 


Own gas. 100 to 2,000 candle- 
Power. Socate wanted. Write 
to-day for catalogue and prices. 
ba fy co. 
Canton, O. 
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construction, cheap to manufacture, and ar- 
ranged to permit of quickly and securely fast- 
ening the track rails in place to keep them 
from spreading. 

GUARD RAIL.—P. D. Serrvurier, Savanna, 
ill. An object of this inventor is to provide a 
guard rail for railroad or car track which may 
extend under the rail proper, and be secured to | 
the opposite side thereof, so that it cannot be | 
readily turned over or be pulled out, and is so 
formed that it will not be liable to catch the 
foot of a track walker. 





Notice how the diagonal 
stroke idea is creeping into 
safety razor advertising ? 


But it isn’t creeping 
into the razors—that’s 
the trouble. No use 
telling men they can 


Pertaining to Recreation, 


TARGET BOARD.—G. W. Ferrauson, 45 
| | Pleasant Avenue, Oshkosh, Wis. The inven- 
1 | tion is especially adapted for children and 
a3 provides a target made up of a board having 


a Complete Your Concrete Work K |channels on the rear thereof, there being an 




















a by using f opening in the board between the channels, 


Lowe Brothers 
Concrete and 
Cement Coating 





: | the element in exposed position being adapted 
to be dislodged from view by being struck 
| with a missile where the next succeeding ele 
ment comes into view. 


acquire this stroke. 
It’s like asking them 
to learn the barber's 





DANCING FIGURE.—W. J. Nickerson, 120 
North Galvey Street, New Orleans, La. This 
figure is adapted to be manually used on the 
keyboard of a piano, organ or other key-actu- 
ated musical instrument, to cause the articu- 
| lated members of the figure to move on playing 
| certain keys and in rhythm with the music pro- 
duced. 


>| the latter maintaining’ in successive positions 
= \* It fills and seals the pores, pre- 


la number of elements having pictures thereon, | 
& vents dampness, alkali action 
3 and discoloration and gives a 

smooth, clean, hard, wash- 

able surface that lasts. It 

comes in liquid form ready to 

use, in 14 colors. 
For exterior and interior wood 
finishes use 


Little Blue Flag 
Varnishes 


—one for every purpose. Extra 
pale, strong, and elastic, they in- 
sure lasting satisfaction. 

“Paint and 













trade. 

But the diagonal 
stroke is the thing; 
all razor makers ad- 
mit it. It is not a 
matter of preference, 
it is the only way to 
get a real shave. 

And the way to 
get this stroke is to 
use the razor that 
gives it—the Young 


-Angle Razor 


Your money back without a word if 
dissatisfied after a thirty-day trial. 


All dealers are authorized to refund your 
money if you use the Any-Angle Razor 30 
days and do not like it. If your dealer cannot 
supply you, send the price of the razor to us 


with same return privilege. 
The price of the Any-Angle S 00 
Razor and 12 keen blades, in nd 


rich, genuine leather case, is 


You tilt the 
blade like this 





eee 





Pertaining to Vehicles, 

MUD GUARD FASTENER.—A. 8. HALL, 
| West Side Public Sq., Kokomo, Ind. This in 
vention comprises a fastener made of strong 
resilient material so designed as to engage 
part of the frame of the vehicle at one point 
and the mud guard at other points, to secure 
the guard in proper position. 

ANTISKID DEVICE.—D. J. Martin, 20 East 
120th St., Manhattan, N. Y. An object of 
| this inventor is to overcome the difficulty of 
wear on the working tread by constructing 
a chain which as soon as it is somewhat worm 
on the tread, may be fed on one side, thereby 
presenting a new unworn portion of the chain 
to the wearing action between the tire and 


* special 
and other 
s a Lowe 
1 or Stain for 


Write for 
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Brothers Paint, 
every purpose 5 


THE LOWE BROTHERS COMPANY 
474 E. Third St., Dayton; Ohio 
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hers, Limited, Toronto, Canada 


a 


road surface 

TRUCK.—S. Borrepse, 1431 Corcoran St., 
Washington, D. C. This invention is an im- 
provement in vehicles, which improvement may 
| be embodied in wagons or trucks and is here 
embodied in a truck adapted for use®in depart 
}ment and similar stores where it is desired | 
to carry a number of packages from point to 
point. 

TAX4€METER CONTROL.—J. D. SuLsona, 
38 Park Row, New York. This invention re- 
lates to a device for controlling the taximeter 
on a taxicab or other vehicle with the aid of 
an alarm, so that the taximeter cannot be 
comfortably maintained in its non-registering 
position when the vehicle is occupied by a 
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Note the pictures—a_ touch 
tilts the blade and there is 
your slanting stroke! 

Nothing to learn, nothing to 
do but shave as you've 
always shaved ! 

Try the Any-Angle Razor. 




















““H-C”” AUTOMOBILE 





ENTIRELY AUTOM 
TIC No relays, meters, 


light at all speeds or when standing st 


Send For Booklet 165 8. 


Electric Lighting System 


indicators required. Perfect 


A- 
or 


ill. 


passenger 


Designs. 
DESIGN FOR A L 
lof Klein & Sons, 14 Park Pl, New 


OCKET.—C. DAILEy, care 








York, — 





Young Safety Razor Company, 1741 Germantown Avenue, Philadelphia, Pa. 























The Holtzer-Cabot Elec. Co., Brookline, Mass. N. Y. This ornamental design comprises a 
Western Branch, Chicago, OL. locket between whose cases is a flat centerpiece 


with one side bearing a figure of Jesus with a 


is j MAI sacred inscription on the margin, and a holy 
peters pong eee mother and child on the opposite side. Mr 
American Supplement 1430. The paper is illustrated Dailey has designed another locket represent 
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Strength Speed Symmetry Simplicity 
The PIERCE SINGLE CYLINDER is the very best single cylinder motorcycle 
made. Compare its strong, dignified lines with any other motorcycle. The iarge 
tubing frame gives great strength and eliminates separate tanks. The strong motot 
with roller bearings, mechanical valves, magneto ignition and automatic carburetor is 
not of the excessive high speed type and consequently will not shake to pieces. Speed 
= from 4 to 55 miles per hour and power to 
climb hills that other singles and even twins 
can not. This company also manufactures 
the world famous Pierce Four 
Cylinder Motor-cycle and 

Pierce Bicycles. 
Write for Catalog “SA” 


7 | The Pierce Cycle Co. 


Buffalo, N. Y. 
Pacific Coast Branch, Oakland, Cal. os 


by numerous engravings Price 10 cents. For sale ing on its two interior surfaces figures of Jesus 


by Munn & Co.. Inc., and all newsdealers and the Virgin Mary with sacred quotations 
ed vi ina ut circling the edges. 


DESIGN FOR A KNIFE HANDLE.—A. W 
WILLIAMS, 1790 Beacon St., New York. This 
design of a knife handle has a very simple yet 
attractive outline of a long oval form with a 
small ornamental pattern at each end of the 
gives a simple and effective 



















A fascinating booklet. Describes 
money-saving short cuts to success- 
ful exposure, development, etc. 


Send a postcard to-day ‘ 
; handle which 
is WeLLcomME & Co. 


a ornamentation 
35, West 38rd Street, New York City or 

101, Coristine Building, Montreal DESIGN FOR A BRACELET WATCH.-—E 

J. Wrrrnaver, care of A. Witnauer & Co., 28 

____— | W. 36th St., Manhattan, N. Y. This ornamental 
design for a bracelet shows a small watch in 
its center. ‘The form of the article is oblong 
and tapering to the ends which hold the nar 
row band that circles the arm. The surface 
lof the body holding the watch bevels gracefully 7 = % 
|from the dial to the edge. 


| 
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Dustless, Sanitary Cement Floors 


are produced by coating with Trus-Con Floor Enamel. Stops dusting of concrete 
floors. Gives a tile-like surface which resists wear. Stain-proof, Oil-proof. Easily 
cleaned by mopping. Furnished in a variety of colors. Applied with a brush. 


TRUS-CON Floor Enamel! 


is used in Factories, Warehouses, Power 
plants, Hospitals, Schools, Offices, Resi- 
ces, Garages, etc. 
Free Booklet, Color card and valuable 
suggestions, Write today 
Trussed Concrete Steel Company 
402 Trussed Concrete Bidx., Detroit, Mich. 
Waterproofings, Dampproofings, Technical Paints 


Nore.—Copies of any of these patents will 
he furnished by the Screnriric AMBERICAN =) 
|ten cents each. Please state the name of the | 
| patentee, title of the invention, and date of | 
this paper. 


W e wish to call attention to the fact that we are | 
in a position to render competent services in every | 
branch of patent or trade-mark work. Our staff is | 
composed of mechanical, electrical and chemical 
experts, thoroughly trained to prepare and prose- 
cute all patent applications, irrespective of the 
complex nature of the subject matter involved, 
or of the specialized, technical, or scientific 

| knowledge required therefor, 
| ° We are prepared to render opinions as to 
Give Your Boy a Start | validity or infringement of patents, or with 
Train him for Life's Battle. Make him healthy, strong, regard to conflicts arising in trade-mark and 
durable and self-reliant. Give him something to absorb unfair competition matters. 
his time and attention at home. Make him a present of a We also have associates throughout the world, 


Medart Private Playground Outfit who assist in the prosecution of patent and trade- 


me ee sith Bh h ee mark applications filed in all countries foreign 

t or . it keeps them off the streets a . Stalin : 

pote Hoo gs pone Ph This outfit, ranging in price to the United States. ! 

from $25.00 to $100.00, contains the best that our ex- Muyw & Co., 

oe | has a y. pot ome i ers — but Patent Attorneys, 

send fc rc Cat , which fully illustrates and ex- pants d 

plains the MEDART SYSTEM. SEND TODAY. 363 Broadway, 
New York, N. Y. 


FRED MEDART MANUFACTURING CO. 
3529 DeKalb Street, St. Louis, Mo. 



















Branch Office: 
625 F Street, N. W., 
= Washington, D. C. 
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Drive 


WHITE 


Side 


THE INCOMPARABLE 


Electrix ally 





Started and Lighted Left 





Ge : 
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* 
a 
$ [IN this era of motor car refinement, the White Six stands s 
a pre-eminent as the one and cnly Six that embodies all of 
: the ost advanced and desirable features of construction * 
f and des on). ee 
oe ELECTRIC STARTING AND LIGHTING SYSTEM 
. LONG STROKE MOTOR 
MONOBLOC CYLINDERS 
* LEFT SIDE DRIVE 
‘= RIGHT HAND CONTROL 
f FOUR SPEED TRANSMISSION 
CONCEALED DOOR FITTINGS 

 - 
} These features, mit 1! with perfect spring suspension and road 

ba p and y yr upholstery, absolutely positive oiling and 

col t r with unequaled body lines and finish, make 

wu White the ideal x 
7% CATALOG UPON REQUEST : 


= ———-—— 
The White —@ Company 
CLEVELAND 
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Into a 





Change Your Boat 








AT VERY 
SMALL COST 








If you have any kind of a boat, you might just as well have a motor boat. Simply 
take y punt or sailboat and install one of our Motorgo Engines. 
it sounds. W e will sell you one of these wonderful Motorgo Engines 
and you can install it in your boat in a few hours’ time. No need 
You can do the installing yourself. We guarantee that positively. 
absolutely guarantee that when you install a Motorgo Engine you will 
and most reliable marine engine ever manufactured, the 
for transporting supplies, fishing and hunting. 





our rowboat, skiff, dinghy, 





Just aS casy as 
our factory, 





direct from 


chan ic 





at‘all of a me 

Furthermore. v 
own the safest, spe 
ideal engine for 
And you can actually buy this 


ONE-HALF THE PRICE OF OTHERS. 






hiest simplest 
speed boats, 


engine at 






pleasure boats, 









Because you buy direct from the factory and for that reason you get the 
dealer's price. We actually save you from $15.00 te $150.00 on a 
high grade engine Notice these prices: 

2'2-Horse Power, complete - - § 44.35 
8 -Horse Power, completc . - - 125.65 





Remember, other engines at just as startling low prices. 















BUY ON THIRTY DAYS’ TRIAL. 
i - von « le to ) Motorco En- 
gin ve Ww t ut wi it a horough 
try t f whole mont! rest it for 
peed mplielits mooth nin ind dur- 
dt n if yo don't nd the 
r iply send it right back and we 
muptty turn your money Wwe ) will 








it charges both 


MARINE ENGINE BOOK No. 70S76 
FRE 


the freig ways 








Now get our Free Book on Marine Engines 
at once. Simply send your name and ad- 
dress, and you will receive the book by re- 
turn mati It tells you just how to equip 
your boat, explains all about the bargain 
prices, and the remarkable Thirty Days’ 
Trial. Writenew. Ask for Book No. TOS76 




















SEARS, ROEBUCK AND CO., CHICAGO 


Motor Boat 


| clearly 





then one 


explosive. It is 
several miles into the air, 
elevation at 
weight of 


are so calculated and related, that it will 
reach with remarkable accuracy a ship | 
six or seven miles distant and descend | 


upon it 
out of the blue!” 


concealed than direct-fire guns; for 


vision is not necessary. The mortar pits 
may be constructed somewhat remote 
from the water—in some deep sheltered 


valley, 
lar, concrete-lined 
feet deep, arranged in g 
connecting passage-ways. 








four mortars. The batteries can be dis- 
charged in salvos: of four, sixteen, or 
even thirty-two, if that number of mor- 
tars is available. A rain of 32 twelve 
inch, high explosive shells, falling about 
a ship from a height of several miles 
would mean, it is believed by our Const 


Defense 
cient number of hits to completely disable 


the ship 
Coast-Defense of the United States 


tempting to 
where 
conditions 


tions. Mortars are not as accurate in 
their fire as guns, but four are fired 
simultaneously, and sometimes eight. or 
even sixteen, and the slight variation in 
range due to ‘irregular powder, or inten 
tionally slight variation in laying, would 


cover a 
effectually 
ment to 
fire. 
jectiles at mid or long range would end 


Gun versus Armor 
(Concluded from page 448.) 


The condition of this framing shows 
terrific the destruction 
wrought by high-explosive shells within 
the interior of an armored ship. 

The other views, showing the attack 
(also by the army 12-inch gun) on a 
ern Krupp plate are even more significant 


ship 


how would be 


nin 


in the first place this plate embodies the 
improvements in manufacture during th: 
twelve vears intervening since the “Iowa” 


experiments; and in the second place the 


plate is 1S inches in thickness, an increas: 
of more than 50 per cent over the earlier 
plate. It will be noted that the plate was 


cracked 
long-drawn 
with 


penetrated and badly 
then, in this 
to-day conclusively 


The victory 
out 
the gun. 

The point 
jectiles 


contest: lies 
raised that the pro 
but near a 
water and 
sufficiently 


has been 
fall short of 
ship. may through the 
explode in contact with or 
near the hull of the ship below her armor 
serious damage. To test this, a 
built and tested at 

when a 12-inch was 
the water near the 
the caisson and exploded The 
a lofty column of water thrown 
air and badly dished and ruptured plating, 
proved that the effect of such shells burst 
ing under water would be similar to the 
action of the mine and the torpedo. 


which 


pass 


to cause 
caisson was* 


Hook, 


below 


steel 
Sandy 
hung 


shell 
side of 
results, 
into the 


Guns of the Coast-Defense 


(Concluded from page 441.) 


of a structure back of the battery. From 
this point. with a clear range of vision, 
the commander controls the fire of his 


as explained in a previous chap 
and behind the shelter 
of the battery parapet is the plotting 
room, in which the corrected ranges of 
the guns are worked out and telephoned 
to the guns. Beyond at the ends of a leng 
line are two observing stations B’ B”. 
I'rom these stations the respective angles 
the | line and the respective 
the ship are telephoned, at 15 
to the plotting room. 

mortar is built up 
velocity, direct-fire gun. of 
an inner tube, strengthened by shrinking 
on a jacket and hoops. It is mounted on 
a special carriage which enables it to be 
angles of 45 and 65 degrees 


about 12 feet long and 


battery, 
ter. Below him 


base 
made by ase 
lines to 
second intervals, 

The 


modern steel 


like the high 


fired between 
Rach mortar is 





a dull 
unfit tool about the shop or home 
that has a 


There never needs to be 


Carborundum 


Niagara Grinder 


Small, compact, substantial—yet big 
enough to perform any ordinary 
grinding operation. The wonderful 
Carborundum Grinding Wheel, 
sharp and hard as a diamond, cuts 
faster and cleaner than any other 
grinding substance known—and lasts 
much longer. 


The and other mechanical 
parts are all made in our own shop 
and are superior in construction and 
finish to any other grinder we know 
of — The Carborundum Niagara 
Grinder is made in 15 or more styles 
—for hand and foot power. 


gears 


Special styles for grinding sickle 
knives and other similar implements 
Prices $3.00 to $15.00. 


Write today for the Grinder Book, and 


the wonderful story of Carborundum. 


The Carborundum Company 
Niagara Falls New York 





weighs about i4 tons. It fires its project 





velocity than the 
high-velocity gun—less 
half, in fact. The shell, 3% feet 
in length, contains 100 pounds of high 
thrown to a height of 
and the angle of 
which it leaves the gun. the 
the shell, its velocity, ete., 


ile with a far lower 
direct-fire, 





long, 








almost vertically—a literal “bolt 


effectually 
direct 


Mortars can be even more 


if so desired. They are rectangu- 
excavations 6O to 70 
roups of four with 
In each pit are 


Officers, the making of a_ suffi 


(Concluded from page 439.) 


any of our harbers 
installed—provided 
aecurate observa 


enter 
mortars are 
permitted 


of the channel so 
mean disable- 
the zone of 
mortar pro- 


given portion 
that it would 
any craft entering 
One or at most two 








EPICYCLIC TRAINS, which play an important 


part in toothed gearing, are ably described in Scientific 
American Supplement 1524. 
sale by Munn & Co., 


CBA GENTS 


For 


Price 10 cents. 
Inc., and all newsdealers. 








Send for our proposi- 
mM tion on the Hawthorne 
ae Four Cylinder Auto- 
mobile Hand Air Pump. 


HAWTHORNE MFG. CO., Inc. 
38 _38Sprace Street, Bridgeport, Conn, 


10 DAY: DAYS FREE TRIAL 


¥ ship on approval —e 

on sit, freight prepaid. 

PAY A CENT if you eked 

after using the bicycle 10 days. 

Nii NOT BUY a bieyele or a pair 

of tires trom anyone 

at any price until you receive our 

art catalogs illustrating ev- <R zing 

Mi bicycle, and have learned our unhea 
rices and marvelous new offers. 

is sl) it will cost you te 

write a posta! and every- 

“you will be sent you free postpaid by 

return mail. You will get much valuable in- 

J formation. Do not wait, write it now 

4,4RES, Coaster- Brake rear 

wheels, lamps, sundries at usual 

Mead Cycle Co, \-»'. 11s Chicage 


—s 7a =a\*> 
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The first 
Successful 


5y Two Speed. 
(re Motorcycle 


The Thiem Two- Speed 
Kab is a complete succes 
proved by 7 years’ heavy read 
service. Doubles efficic 
Motor. Starts at t ss k 
UD steep hills o- thre ugh 


as casily as praca ec 
a has many other new 
exclusive features 


Duplex 3-way carbureter saves 25 per cent 
in pitented cushion spring seat and forks 
vl hocksand jars; handle barcontrol ~ your 
dle bars. Quiet-running motor 
large muffler pipe and cil-tight motor case make it the 
noiseless and cleanest of motorcycles. 
Make us prove them 





deep sand 


eats 





Strong state 
ments, but facts. 


Write for Catalog 


describing all the many exclusive advantages of the 
hiem. A few territories still open for high-class 
selling agents. JOERNS-THIEM MOTOR CO. 
331 American ~~ Bank Bidz. 
St " 


. Paul, 4 
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the of the heaviest ship afloat as 
a fighting unit. 

“How accurate is mortar fire?” asks 
Capt. Howell, and he answers: “I have 
seen them fired singly when the projectile 
from one gun fell within five yards of a 
standard target 12 feet square, and | 
another projectile fell within 10 yards, | 
while many of them fell about the target 
within the area of a ship's deck, and one 


career 








~~ MODERN 

ELECTRICS 
The Electrical Magazine 
for Everybody $1.50 Year 


Brightest, most interesting, “‘plain English,” electrical 
monthly magazine published 











Began 5 years ago; 112 
to 144 pages every month New departments on 


















eight at a 
variation in range 
fired, not in a 
irregular series of one, 
from a battery at a time; 
tion of two, three, or four 
on one target one, two, or three 
ordered. Two of these batteries 
score of 75 per cent of hits, the 

varied from 43 per to 62 per 


figure constantly 





shots were 
but in 
or three shots 


Forty one 
continual string 
two, 
or a concentra 


shots as 
made a 
others 











Vulcum Tire Repair Vulcanizer $2 — 


Will Save You Money by repairing your tubes and filling up t! ‘|resulting in a general ayerage of 60 per 

cuts in casir This gong fle pre paratio = or the lcent. Under the practice order, the width 

successful treatment of tires at he ‘ ~ | of target allowed for scoring a full hit 
SUPPLY MANAGER, Richardson Tire Co., HARTFORD, CONN. cage : ei ‘ 

—— }was 75 feet, height 24 feet. The strike 

” EL ECTRIC LIGHTING FOR AM: ATEURS | of each shot was carefully observed from 


How a small and simple experimental installation can 
Scientific American Supplement 


For sale by Munn & Co., 


and from the tug and recorded and 
compared, and the record was finally com- 
piled by Maj. E. M. Weaver, A.C. The} 
| accuracy of the record is not open to 


| shore 
be setup at home. 
1551. Price 10 cents. 








\\ question 
| In conclusion, it should be 
the great 






accuracy of coast-defense fire is 
due, first, to the accuracy of the position 
finding instruments, the long base line and 
the consequent accuracy of range as deter- 
mined; second, to the fact that the gun 
platform is stationary and absolutely 
quiet. 


i Breath 
Fresh A 


FA 


Is your brain soot-clogged ? Do ( 
you yearn for the open fields and 
the wide country ? f 
Do you want to become a better 
money-getting machine ? 








Permanent Life of Tissue Outside 
Its Organism 


HE life of a tissue 

spleen, or muscle) 
body and cultivated in intro 
glass receptacle, such as a 
is in general very short: in from three to 
fifteen days its growth becomes less rapid 


(as of heart, or 

taken from the 
that is. ina 

bowled slide 


MIC 


Do you feel a desire to go out, 
meet the old world on his home 


grounds and make him say and eventually ceases altogether; it then 
; dies and its cells degenerate. Dr. Alexis 


Carrel has made many memorable experi 
ments to the end of prolonging such tissue 


| Uncle 
Would you like to take a fresh, 


_ Fe -—— 


4 strangle-hold on your own des- life; he new, in The Journal of Experi- 

”. ole : : 
tiny and start a new account on mental Medicine of May, 1912, describes 
the right side of the ledger? the work he has done to determine the 


Than ine been fat one biek ~onditions under which the active life of 
re as bee S . . P 

ae lately th: ll help y a tissue outside the organism could be 
written lately that wi 1elp you indefinitely prolonged. By various re- 


realize your desires—show you 
how to attain them—it tells 
about the 


markable techniques he has been able to 
maintain such tissue cultures in active 
life for beyond sixty days, in some cases 
at least eighty-five days. His results 


batteries firing | 


cent, | 
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noted that | 





“‘aeronautics,’” “‘with the inventor, ’’ and ‘‘advice on a ie i ae ah 

patents.”’ Keeps you up to the instant on everything fell on the flagstaff of the target. | et eA 

electrical. The Authority on Wireless. As an example of what hes been done ; ad, This _ photo- 

Send $1.50 to-day “and secure your choice of these : in the matter of fire command service graph shows 
Valuable Premiums Given NOW practice for direct fire, even before the i soil 
to Yearly Subscribers to Modern Electrics : rr ten pounds 
full development of the present approved ‘ 
Mier ‘ cotton waste, 

Genuine Bleriot Model system of installation and control, refer taxied weit 

ositivel : , saturate th 

seat 2 “3: ence is made to the work of a group of Fe . 

guaranteed to re, : ; ; ; three gallons of 

Martle’s Poct et Screw six batteries of S-, 10-, and 12-inch guns | f | ‘ 

Ker. and Pr >-lit at ror Monroe, July 22nd, 105. | gasoline strewn 

siades In 3 size: . 4 > ore 
ne a 2s 3 sess zx officer commanding had been but | f on the ground 
locks 0 pn ja -e w days with the batteries; so the | and ignited 
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have shown that the early death of tissue 
cultivated in intro is preventable: and| 
that, therefore, their permanent life is | 
not impossible. To the biologist the 
ment is important—that it is 
sible, by means of the various techniques 
jwhich Dr. Carrel has evolved. to study 
ithe morphalogical and dynamic character 


_ - _ 
lof thus cultivated outside the 


| . 
; Organism. 
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Name \ [cells that are seattered themselves gen 
erate other cells, 


Occupation 
Another momentous phase of Carrel’s 
dddre work was to ascertain 








whether tissues 
after a long period of life in intro could 
retain their normal functions. He was 
able to demonstrate that a fragment of 
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chicken heart could still pulsate rhythm 
ically at the beginning of the third month 
of its existence outside the organism. One 
must conclude therefore that a fragment 
jot tissue living in intro can for a long 
time retain its normal function. 

Another fact of interest to the biologist 
(and to the evolutionist interested in 
|“adaptations’) is that the transferred tis 
jsues seem to have adapted themselves to 
their new conditions. Very few cells died 
spontaneously in The rate of the 
growth in the cultures was markedly in 


intro 


fluenced by a number of factors—the na 
ture of the medium, its osmatic tension, 
“the way in which the plasma was cut, 


the amount of old plasma left around the 
ells,” the form of the culture and the fre 





quency with which the changes from one 
ito another medium were made. We note 
| also that in the handling and changing 


required in the various techniques the cul 


tures were exposed to many accidents 
chiefly to microbian infection. One won 
lders (from a practical viewpoint) how 
many more accidents and how much more 
infection there would be under manipula 
tions less skilled than such as Carrel’s 
Many cultures, he notes, died of sepsis 
Here as in life generally the deadliest 


enemy to existence, both macroscopic and 


unicellular, is the infection-breeding bac 
}terium, which itself is oftentimes ultra 
j}microseopic in size (that is, at present 


not detectable by any known means) and 
recognizable only by its virulence and its 
It is 
experiments 


then, Carrel’s conelu 
his, fol 
lead 


leadly effects 
sion that 
lowed over long periods of time, may 


such as 


to the solution of the problem of per 
manent life of tissues in intro, and give 
important information on the characters 


acquired by tissues liberated from the con 
trol of the organism from which they were 
derived 


Unusual Occupations 


last 


each 


the com 


and 


pleted, that is when 


pilation has been made indi 
vidual has been put in the proper class, it 
will be the most exhaustive classification 
ever made by the Census Bureau. For in 
stanee, while machinists will of course be 
placed under heading, each 
of them will be classified according to the 
particular work he is doing, and so with 
other trades and industries. Some of the 
sub-classes will contain but a single name 
This will bring to light a number of queer 
ways in which some people are engaged 


one general 


in earning a livelihood. As far as the 
work has progressed, there is only one 
man classed as “snake merchant.” This 


man has a snake ranch in Texas, and has 


for more than seven years made a_ busi 
ness of handling snakes. During the 
year 1910 he sold over 150,000 rattle 


snakes and black snakes, the prices rang- 
ing from 25 cents to $2 each. They are 
sold to zoos, side shows of circuses, medi 
eal colleges and scientists. 
Under the industry 
hardly expect to find persons sub-classed 


shoe one would 
judgers, fakers, plowers, sluggers, busters 
out, cripple chasers and pancake makers 
but there they are. Another man who 
will be all in a class by himself when the 


work is finished is a resident of Kan 
sas City. His sole business is to bottle 
smoke of burning hickory logs. He 
claims that when this smoke is let 
loose in an airtight compartment where 
meat has been hung it will produce 
the same results upon the meat as 
though it had been smoked in an old- 
fashioned smoke house. Such titles as 


“whittler,” in a straw hat factory, 
a maker of stogies, “dock wal- 
longshoreman, “pouncer” in a 
establishment, “vibrator” in 
a clock factory, “tonger” in connection 
with oysters, ‘teaser’ in a glass fac- 
tory, are some of the other queer desig- 
nations used by the Census Bureau. 
Indeed there many women as 
there are men who pursue odd ways of 
earning money, one class of which would 
be designated as “goats,” were a com- 
mon expression of the times used, for 
it is their business to be “discharged” 
from the department stores in which 
they are “employed” a number of times 
each day, or as often as necessity might 
When a grouchy or haughty | 
makes complaint of discourte 
treatment, or what not, against a 
clerk one of the “goats” is summoned 
to the office as the person in charge of 
that particular department. There she 


“tobles,” 
loper,” a 
hat making 





are as 


demand. 
customer 


ous 





is given a good talking to before the 


customer and 





summarily dis- | 


angry 
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RAILROAD 


To Key West and Cuba. 


The 


between New York and Key 


through car service 
West now in operation is a 


distinct advantage to travel 


between this section and 
Cuba. 
It is a direct rail line to 


the tip end of Florida with 
a ferry thence to Havana. 
The dauntless courage and 
the resistless energy of Mr. 
Flagler made the oversea 
railroad to Key West a fact 
and so placed at the dispo- 
sition of the traveling public 
a rail line to within 90 miles 
of the capital. It 
brings Havana almost as 
close to New York as New 
Orleans. It the 
necessity of a trip by sea and 


Cuban 


eliminates 


saves almost two days in the 
time of transit. 

The through drawing-room 
Sleeping Cars operated over 
the Pennsylvania, Atlantic 
Coast Line, Seaboard Air Line 
and Florida East Coast Rail- 
way leave New York Penn- 
sylvania Station 9.34 A. M., 
West Philadelphia 11.55 
A. M., Baltimore 2.06 P. M. 
and arrive at Key West 9.00 
A. M. second morning and 
the connecting steamer arrives 
5.00 P. M. the 
same evening. 

Apart from the other ad- 


at Havana 


vantages in time and comfort 
the railway ride over the ocean 
gives tothis trip an absolutely 
unique distinction. 
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Don’t Let Sore Hands Mar 


Your Outdoor Fun 


Here are soft, cool, sure- grip gloves for golf” 
ing, motoring, fishing, camping and all 
of outdoor fun. 
GRINNELL GLOVES 
fit like dress gloves—are soft and pliable—keep hands 
cool because ventilated—are unharmed by wetting or 
soiling —can be w in soap and water or gaso- 
line, drying soft and flexible—wear like iron and never 
peel, crack, harden or shrink. 
PAIR ON APPROVAL 
See Grinnell Gloves at your dealers. If he doesn’t 
handle them, write us his name and tell us the size 
and style ef glove you wish, and color—black, gray or 
tan, We'll send a pair on approval, prepaid. 
Style Book and Leather Samples on Request 


Morrison -Ricker Mfg. Company 
131 Broad St., Grinnell, Ia. 
Originators and Patentees of Ventilated and “Rist-Fit” Gloves 


and the complainant 
rejoicing. 

Women policemen are becoming rather 
commonplace. We have a woman chief 
of police in Kansas; a town in Penn- 
sylvania boasts a fair deputy sheriff, 
who is a college graduate, and Los An- 
geles was the first city to appoint a 
woman to its police force. 

One woman in Pennsylvania earns her 
daily bread by raising Persian cats and 
selling them for from $25 to $100 each. 
She not infrequently makes large sales 
to wealthy cat fanciers. Still another 
woman in Maryland devotes her time to 
pigeon raising, claiming her income from 
the industry to be about $700 a year. 

One of the most unique trades of the 
entire list, however, is that carried on 
by a man in Seattle. His business, and 
a profitable one, too, is to secure the 
mustaches from walrus killed in Bering 
Straits and sell them to the Chinese for 
toothpicks. These stout bristles are 
plucked from the nose of the walrus by 
Indians, tied into small bundles and sold 
by him on the Pacific Coast to agents 
who ship them to China, where they are 
in great demand. In an aged bull wal- 
rus the bristles are about a foot long 
and nearly as thick as a lead pencil. 
Besides being extremely tough, they can, 


missed, goes away 


when made into picks, be pushed be- 
tween the teeth without injury to the 
enamel. Last year this dealer cleared 


something like a thousand dollars by his 
traffic in walrus whiskers. 


Hydrogenite: Portable Hydrogen- 
producing Briquettes. 
, i usual methods of generating hy- 
drogen, either by electrolysis or the 
passing of super-heated steam over in- 
candescent coals, is simple enough, and 
not expensive, since the source of supply 
is water. But the apparatus required is 
somewhat cumbrous, hence the need of 
shipping the gas from plants where pro- 
duced to the points where needed. 

But the very quality which gives hydro- 
gen its chief commercial value, i. e., its 
buoyancy, or bulk in proportion to weight, 
makes this an expensive affair. 

It is necessary for the gas to be com- 
pressed by a pressure of 120 atmospheres 
to make it convenient for handling and 
shipping. This of course so increases its 
expansive power that very strong steel 
cylinders are necessary to confine it, and 
the enormous weight of these is a serious 
item in freight charges. This weight is 
likewise a great drawback where the gas 
must be transported from place to place 
at short notice by automobile, as is often 
the case in military and other uses of 
dirigible balloons. It is estimated that 
a supply of only 4 cubic meters of gas 
involves a freight of 30 kilogrammes. 

These considerations have induced 
much experiment in the hope of discov- 
ering some practicable means of generat- 
ing hydrogen otherwise than by water and 
the requisite plant. 

While the experiments of Majert and 
Richter in this direction were crowned 
with success from a scientifie standpoint 
as early as 1886, their method never over 
came technical difficulties so as to be com 
mercially useful. 

Very recently, however, a French chem 
ist, Dr. Jaubert, has achieved admirable 
results by a new This consists 
in the mixing of ferro-silicon with caus- 
tic soda and calcium hydrate to form a 
powder which he terms “hydrogenite.”’ 
This powder is compressed into briquettes 
which are not very heavy and are easily 
carried from place to place. 


process. 


They are combustible, but non-inflam 
mable, burning when ignited without 
flame. The combustion consists of a re 


adjustment of the constituent elements by 


means of which free hydrogen is liber- 
ated. 
Only the silicon of ferro-silicon plays 


a part in the reaction, uniting with the 
sodium, caleium and oxygen of the cal- 
cium hydrate and the caustic soda, while 
the hydrogen is isolated. 

The combustion must of course take 
place in a suitable apparatus, which, how- 
ever, is not elaborate, expensive, or heavy. 
The technological advantage gained lies 
in the fact that 12.5 kilogrammes of the 
hydrogenite furnish 4 cubic centimeters of 
gas. Allowing for the average weight of 
the required combustion apparatus, the 
method permits a saving of about 50 per 
cent transportation freight. 

If hydrogenite be used for gaining lift- 
ing power in balloons and dirigibles we 
may estimate that the combustion of 1 
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| 
|kilogramme of the compound will yield | 
0.33 cubic meter of gas, or an equivalent 
|} of a lifting power of 0.36 kilogramme. By | 
throwing the residue or “ashes,” this | 
“lift’ may be increased to 1.36 kilo 
exrammes 

If all that is claimed for hydrogen be 
true it ought to materially assist the pro 
posed attempts at ocean-crossing by means 
of dirigible balloons 





Curious Lightning in the Andes 


| WALTER KNOCHE, the German 
poles of the Chilean meteorological 
service, has begun an investigation of the | 
| remarkable displays of so-called “heat | 
| lightning” which are often observed along 
the crest of the Andes, and are some- 
| times visible far out at sea. (In one case | 
Dr. Knoche saw them from Easter Island, | 
300 miles from the Chilean coast.) 

Thunderstorms are rare in Chile, and] 
| this fact may possibly be explained on | 
the assumption that the Andes act as a] 


jgigantie lightning-rod, between which and | 





ithe clouds silent discharges take place on | 
la vast seale The visible discharges oc 
cur during the warm season, from late 
spring to autumn, and appear to come] 
especially from certain fixed points. Ac- 
cording to Dr. Knoche they are confined 
almost exclusively to the Andes proper, | 
or Cordillera Real, as distinguished from 
the coast cordillera. Viewed from a favor- | 
able point near their origin there is} 
seen to be, at times, a constant glow | 
around the summits of the mountains, | 
with occasional outbursts, which often 
simulate the beams of a great searchlight, 
and may be directed westward so as to | 
extend out over the ocean. The color of | 
the light is pale yellow, or rarely reddish 

One striking feature of these dis 
charges is that they are especially mag 
nificent during earthquakes. At the time 
of the great earthquake of August, 1506, 
jthroughout central Chile the whole sky 
seemed to be on fire; never before or 
since has the display been so brilliant 
The natives regard these lights as the} 
reflection in the sky of the glowing lava 
in the craters of volcanoes; but there 
lecome to be no doubt that they are elec- 
itrical discharges. 

it is planned to make spectroscopic ob 
jservations of this singular phenomenon, 
and also, if possible, measurements of the 
electrical state of the atmosphere in the 
high Andes where it appears to have its 
origin. Possibly the result may be to con- 
nect up “Andes lightning” with a peculiar 
form of aurora which has been  bserved 
by Lemstr6m over mountain summits. 





How to Lay Off a Square Acre 
By H. M. Varn 


N acre contains 160 square rods, 
liked one side of a square acre 
should be the square root of this. As the 
square root runs into many decimals some 
indirect method has to be found of obtain- | 
ing the proper measurement. The draw | 
ing below will make clear one of the most | 
ingenious methods and one very little 

known to any but old line surveyors. 
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AROUND 


THE 


WORLD 


by the palatial 
cruising steamship 


Cleveland 


16,500 tons 


From NewYork - - Nov. 9, 1912 
From San Francisco - Feb. 27, 1913 
WOdays - $650 and up 

Including all necessary expenses 
aboard and ashore, railway, hotel, 
shore excursions, carriages, guides, 
fees, etc. 

Write for beautifully illustrated 
booklet containing full information. 









Summer Cruises 
To Land of the Midnight Sun 


NORWAY, NORTH 
CAPE, SPITZBERGEN 


8 cruises from Hamburg dur- 
ing June, July and August. 
Duration from 14 to 16 days. 
Cost $62.50 up. By the large 
cruising ships Victoria Luise, 
Kronprinzessin Cecilie and 
Meteor. 


Vacation 
Cruises 


June to October 
JAMAICA Round Trip $75 
PANAMA — Round Trip $115 


Popular 


“ PRINZ’ : “STEAMERS 
Of Our Atlas Service 


Write for booklet of any cruise. 


HAMBURG-AMERICAN 
LINE 


41-45 Broadway,N. Y. 


Boston Philadelphia 
Pittsburgh Chicago 
San Francisco 


St. Louis 
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SPARK COILS 


AND THEIR CONSTRUCTION 





160 describes the making of a 1}9-inch spark coil 
and col nser. 
14 tells you bow to make a coil for gas-engine ignition. 
522 explains fully the construction of a jump-spark 
coil and re bd for gas-engine ignition. 
1124 describes the construction of a 6-inch spark coil. 
1087 gives a full account of the making of an Senutine 
current coil giving a 5-inch spurk. 
1527 describes a 4-inch spark coil and condenser. 
1402 gives data for the - ee of coils of a 
definite length of spark 


T his set of seven papers will Ibe supplied for 70c. 
Any single copy will be mailed for 190c. 


Munn & Co., Inc., Publishers, 361 Broadway, N.Y. City 














First a square eight rods on a side is 
laid off. Then from each corner one side 
is extended four rods more. These last 
}ends are now connected and an absolutely 
| square acre is the result. From the draw 
ing this is evident; for the inside square 
|} contains 64 square rods and each triangle 





contains 24 square rods (base times one- 
half the altitude or 12 X 4/2), so four 
times 24 is 96, this added to 64 gives the 
requisite 160. It will be readily seen that 
the placing of the pegs outlining this 
square acre is an easy matter, for they 
each come at the end of a certain rod on 
the chain, 











p 



































May 1912 


18, 


SCIENTIFIC AMERICAN 





—_—— 





GUARANTEED TO WORK A LIFETIME 


THIS TYPE OF INK- WELL HAS BEEN “CALLED 
FOR TIMES WITHOUT NUMBER” BUT HAS 
NEVER BEFORE BEEN PRODUCED 
AT ANY TIME OR ANY PLACE, 





5. 1904, 


1-2 Natural Size. Pat. Jan 


No. 1 

THE REYNOLDS IMPROVED INK-WELL 
Is constructed of two parts, reservoir and base, 
both glass, nothing to corrode or get out of order. 
There are two small wells on opposite sides of the 
base, one being of the right depth for a stub pen 
and the other of the right depth for the ordinary 


long pen. 

hese wells are both constantly supplied with fresh ink from 
the air-tight reservoir above. A\s the ink is used itis fed down 
from the reservoir in such quantities as to keep the ink in each 
well at its normal depth at all times. Therefore FRESH INK 
is provided without waste and without liability of OVER- 
LOADING the pen, the result is cleam paper, clean 
penbolder, clean hands, with no waste of ink from any source. 

EASY TO CLEAN EASY TO FILL 

MAKES WRITING A PLEASURE and saves one-half the 
yearly ink bill. 

MADE IN THREE SIZES, AND TWO STYLES. 
Each Ink-wellis provided with two nickel-plated adjustable 
pen racks, 

SIZES AND CAPACITY. No. 0-B. holds 2 ounces of 
ink, No. 1-B, and 1-C. 3 ounces and No. 2-B. and 2-C. 
+ ounces, 

STYLES. Style B. has one opening in the Reservoir, for 
single desk use; Style C, has two openings in the Reservoir to 
adapt itfor double desks, 

PRICES. No. 0-B. $2.75 each; 
$3.00 each; No. 2-B. and 2-C. 
extra ia Foreign Countries. 

You must SEE and TEST this Ink-wellfor yourself in ordey 
torealize WHY itis the one “CALLED FOR TIMES WITHOUT 
NUMBER.” Fillin the blank order below and mail it NOW. 

Liberal Discount to the Trade 
THE 0. K. MFG. CO., SYRACUSE, N. Y., U. S.A. 
MAKE RS OF STATIONERY SPE CIAL TIES — 
~~ THE 0. K. MANUFACTURING co. 
SYRACUSE, N. Y. 

Please send on 30 days free trial one No. .... 
Reynolds’ Improved Pat. Ink-well, Price $.. . « 
mail or express prepaid. At the end of that time 


No. 1-B. and 1-C. 
$3.25 each .50 cts. 


I promise to remit the price as per Number and Style 

ordered, or return the Ink-well, at your expense. 
Name__ ————e 

Occupation or Profession 


Street and Number 
City 


__State_ 
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A STEEL PENS ) 


The Pens that put the ink on 
the paper without a splutter. 
Sample card of 12 different numbers 
and 2 good penholders for 10 cents. 


SPENCERIAN PEN CO. 349 Broadway, New York 

















A Home-Made 100-Mile Wireless 
Telegraph Outfit Ree Scieatiic Amer- 


ican Snocioment 1605 
for a thorough clear description, by A. Fred’k Collins. 
Numerous adeq sate diagrams ac company the text Price 
10 cents by mail. Order from your newsdealer or from 


MUNN & CO., Inc. 361 Broadway, New York 























Any standard machine shipped right to 
your home for 5 duys’ trial absolutely 
ne No money down—no obligation. 
eturnable at our expense. If satisfac- 
tory, pay ug about one-half manufacturer's price either 
in cash or — of $5 a month. Every machine guar- 
anteed ect as the day it left the shops. Send 
right now “a special circular and full a 
TYPEWRITER SALES CO. 61) 
174 Ne Dearborn “are Chicago, tit. 
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NEW BOOKS, ETC. 


Tue Worwp’s Minerats. By Leonard J. 


Spencer, M.A., F.G.S. New York: 
Frederick A. Stokes Company, 1911. 
12mo.; 272 pp. Price, $2 net. 


At last we have an illustrated book on mineral- 
ogy worthy of the name. This excellent science 
has suffered very much in the past by the absence 
of properly illustrated books. We do not know 
of any properly executed color plates in any book 
except Kunz’'s ‘‘Gems and Precious Stones of the 
United States."" The present volume gives a com- 
plete treatment of the minerals of the world, by 
the reading of which anyone may acquire a con 





siderable knowledge of the science of mineralogy. 
Mr. Spencer takes up the forms of minerals 
crystals with all their interesting formations, colors 
of the various substances, their fracture and cleav- 
age, the chemical composition and classification of 
minerals, and finally the minerals themselves in 
scientific sequence. Such interesting substances 
as the ores containing radium, and the precious 
stones, are fully treated. The colored illustrations 
on account of the lithographic process of printing, 
are similar to the illustrations in “ Birds of the 
World for Young People"’ and ‘“ Animals of the 
World for Young People,’’ issued previously 
are unusually accurate, having been pre- 
pared under the direction of an expert from the 
British Museum. 
MOovERN PRACTICE 
The Ventilation of Mines. 
Redmayne, F.G.S. New 
mans & Co., 1911. Svo. 
lustrated. Price, $2.10. 
This the fourth in a series of 
others being: Vol. I, Coal: Its Oc 
Value, and Methods of Boring; Vol. 
Il, The Sinking of Shafts; Vol. III, Methods} 
of Working Coal; and Vol. V, The Mechanicai | 
Engineering of Collieries. The author His 
Majesty’s Chief Inspector of Mines 
Britain), and his position vouches sufficiently | 
for the authority and value of the work. i 
| 


Vol. 
Rk. 


IV. 
A. S 
Long | 
il 


IN MINING. 
By 
York: 
; 231 pp.; 
is five 
the 
currence, 


| 
| 
vol- | 


umes, 





is 


(Great 


this, the fourth volume, the mining student} 
will find many-sided information on the 
tilation of information that he 


ven- 


mines would 





otherwise have to consult several separate 

works in order to acquire. The production of | 

firedamp, carbon dioxide, carbon monoxide, af 
and nitrous! 


ter-damp, sulphureted hydrogen, 


oxide is the subject of careful investigation 
and deduction, as are also the circulation of 
air-currents, the frictional resistance of the 


air-ways, the instruments used in air meas-| 

the production of the ventilating | 
and, finally, colliery explosions and 
Much of the apparatus in use is 
illustrations, of more than | 
make for the elucidation of the 
and enhance the value of the volume 
give the ventilating plan of a 
the bord-and-pillar system, 
chart of the East Rand 
tary Mines As an exposition for 
use the information is commendably 
and imparted. 

Wuo's Wuo IN Science. (International) 
1912. Edited by H. H. Stephenson. 
New York: The Macmillan Company, 
1912. 323 pp. Price, $2 net. 

The before us 
sent to English-speaking readers the same kind 
of material as is very excellently provided for 
the German world the well-known hand- 
book “Minerva,” namely, a with brief 
biographical notes of the most important con- 
temporary men of science, arranged in alpha- 
betical order. The book its first edi- 
tion, and it is perhaps only to be expected that 
in certain points it room for amplifi- 
cation and perhaps improvement in later edi- 
tions. As we turn over the leaves casually, 
we are struck with the fact that the space 
given to each name cannot in any meas- 
ure regarded as in any sense an indication 
of the importance of the man. Thus, for in- 
stance, opposite the name of “Nernst” we find 
but six lines of text, while against the name 
of some men of much more modest 
achievements we occasionally find three or four 
times as much matter. This not in itself 
necessarily serious fault, as it is gen 
erally understood that in matters of this kind 
the inch rule is not the right to 
apply. Nevertheless, it does suggest that per 
haps in a future edition the space appor 
tioned to each man might be a little more in 
proportion to his importance. In addition to 
the main text, which is arranged in dictionary 


urements, 
current, 
gob fires 
shown in 
a hundred 
text 
Folders 
worked on 
ventilating 


which 


seam 
and 

Proprie- 
students’ 


a 


planned 


volume is calculated to pre- 


by 
survey 


is in 


leaves 


be 


very 


is 


a very 


measure 


form, there are some tables of the world’s 
universities, giving, among other things, the 
names of the principal professors. At the 
back of the volume is an index, in which 
the names are classified according to the 
branch of science in which the men in ques- 
tion are actively engaged, and according to 
their geographical location. This is a very 
useful index and, so far as the reviewer can 
recall, is new in a volume of this kind. To 
those who do not command German. with suf- 
ficient readiness to consult “Minerva” with 


ease, the present volume should prove valua- 
ble. As it is built up on a somewhat dif- 
ferent plan from “Minerva,” it should be of 
use even to those who cre accustomed to con- 
sulting “Minerva,” in which, as the reader is 
probably aware, the names are arranged ac- 
cording to universities, which latter them- 
selves appear in alphabetical order. Books of 
this kind have a usefulness quite their own, 
which those who have occasion to consult 
them appreciate without having it specially 
pointed out. No further recommendation is 
therefore needed for this book than to say 





that it well fulfills its purpose, 
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Prices Soon to be Advanced 


Yew International in thin paper form has bee 


issued in three bindings, as shown 
and, while the edition last 
many 


ing 


The comparative size of the 


that for 


great that we have been forced to put on the pres 
double the number of 
we shall soon be able to catch up with deliveries to 
and also, 
make prompt delivery on current orders. 


a new edition of the 
sets of the first printing This means tl 
ubscriber who have 
atime at least, we shall be able t 
The new double edition will be 
herewith — Cloth, Half Russia and Full 
the special price will be continued 
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Paper volumes are flexible and pleasing to handle, open flat and the pa 

do not wrinkle or crumple. The paper is opaque, and print end illustra 
tions sharp and clear. In fact, the bindings and contents of the Thin Paper 
volumes are in every way examples of the best book manufacturing IT huis 


is one reason why the new Thin Paper edition is so much in demand 


We can not say how long this double edition will last. 
The only safe way is to ORDER IMMEDIATELY 


The New International Encyclopedia has been called by the New York 


SUN, “‘the best encyclopedia in English;’’ and The American Librars 
Association says ‘‘it is at present considered the best.”” It 
acknowledged by librarians to be the encyclopedia most referred to 
in the public libraries. In its New Thin Paper form the usetul- 4 
ness of this great encyclopaedia is materially increased. It Pl 
is more easily handled and read; and it is, therefore, used Pid 159 
more frequently and with greater convenience and pleas- o $A 
ure. The special offer, while it lasts, may well be ? 
considered one of the book bargains of the year. Po? Pn sy 
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The Chain of Communication 


| een Bell Telephone is the 
4 center of the system. This 
system may be any size or any 
shape, with lines radiating 
from any subscriber’s telephone, 
like the spokes of a_ wheel, 
to the limits of the subscriber's 
requirements, whether ten miles 
or a thousand. 


Somewhere on the edge of this 
subscriber's radius is another who 
requires a radius of lines stretch- 
ing still further On the 
edge of this second subscriber’s 
radius is stil! a third, whose re- 
quirements mean a further exten- 
sion of the lines, and so on. 


away. 


This endless chain of systems 
may be illustrated by a series of 
overlapping circles. Each addi- 
tional subscriber becomes a new 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


center with an extended radius 
of communication, reaching other 
subscribers. 


However small the radius, the step- 
by-step extension from neighbor 
to neighbor must continue across 
the continent without a stopping 
place, until the requirements of 
every individual have been met. 


There can be no limit to the ex- 
tension of telephone lines until the 
whole country is covered. There 
can be no limit to the system of 
which each Bell telephone is the 
center, up to the greatest distance 
that talk can be carried. 


Because these are the fundamental 
needs of a nation of telephone 
users, the Bell System must pro- 
vide universal service. 


AND ASSOCIATED COMPANIES 


One Policy 


One System 


Universal Service 
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let meant when he inquired: 


qj On all newsstands. 





merely matter in the wrong place. 
fathers have become our mines. 
@ No fairy story is more fascinating than the tale of the utilization of 
At the touch ol the chemist’ s wand old shoes are miraculously 
transformed into jelly; alcoho! is wonderously charmed out of old 
shirts; love-letters are wnitten on what Was once an old linen cuff, 
with ink made from the rusty hoop of an old barrel. 

€) In the next mid-month magazine number of the Scientific Ameri- 


WEALTH FROM WASTE 


@ "Give me the sewage of New York city," cried a knowing modern 
chemist, "and | will return annually the milk of 100,009 cows." 
¢ Lord Palmerston voiced the same thought when he said: "Dirt is 


The dump heaps of our fore- 


can, which will be issued on June 15, the story of making money out 
of waste will be told in all its fascinating details. 

€) You will learn how coal tar, a noisome ooze that was once thrown 
has become the most protean substance in the world. The 
chemist has found it to be a palette of gorgeous colors, an arsenal of 
deadly explosives, a medicine chest of healing potions, a vial of sweet 
in a word, the most wonderful, complex substance in the world. 
You will learn too, how the packing industries utilize by-products. 
Nothing escapes the boiling kettle or the machine. A steer is utilized 
from the tip of his horn to the last hair of his tail. 

@ You will read something of the wonderful story of the transforma- 
tion of wood waste. For three dollars you can buy a suit of clothes 
in Germany made of paper yam—the product of chips and branches. 
The silk scarf that you wear may be but the transformed block of 
wood that was thrown away by some reckless lumberman. 

@j ta a word, the June mid-month number will show you what Ham- 


“Why may not imagination trace the noble dust of 
Alexander till we find it stopping a bunghole >” 








A TextTsook oF Paysics. By Louis 
Bevier Spinney. New York: The 
Maemillan Company, 1911. S8vo.; 605 
pp.; illustrated. Price, $2.75 net. 
There are so many text-books on the general 

subject of physics that any claim of superiority 

must rest largely upon the arrangement of ma- 





sub-topics of the study. Prof. Spinney's endeavor 
| has been to lay stress upon Mechanics, as a branch 
of physics that, although of fundamental import- 
ance, is often presented in such a way as to lack 
| appeal. The most attractive and up-to-date illus- 
| trations possible are employed in dealing with 
vector analysis, force and torque, energy trans- 
formation, etc. The arrangement of subjects is 
based on sound reasoning. Being an elementary 
work, intended for class-room use, the demonstra- 
tions of principles have been made in the simplest 
possible way, and mathematical aspects have been 
for the most part left for maturer consideration. 


Tue Boys’ Book or WaARsHIPs. By J. R 
Howden. New York: Frederick A. 
Stokes Company. Svo.; 297 pp.; illus 
trated. Price, $2 
The author of the “Boys’ Book of Steam 

ships,” here gives us another excellent vol 

ume which most men as well as boys might 
read to advantage. The introductory chapter 
| tells of the development of the fighting ship 
from the galleys of Egypt and the five-bankers 
of Athens and Rome to England’s awakening 
under Henry VII., and her defeat of the form 
idable Armada a century later. Her progress 
toward mastery of the seas is then chronicled, 
| and the advent of steam is given an inter 
esting chapter. The first armored vessel for 





the British navy was the “Warrior,” laid 
down in 1859 From this event the develop 
ment of armor is sketched There are chap 
ters showing just how a modern ironclad is 
designed, built, and launched, and others clas 
sifying modern battleships under their re 
spective types Cruisers, torpedo boats, and 
| submarines have their share of attention, and 
j}under the caption, “The Work and Working 
of a Man-of-War,” we find one of the most 


charming and instructive papers of the volume 
A hundred good illustrations show all phases 
of the construction, equipment, and handling 
of the modern fighting machines of all na 


tions 


WitHin THE Minp Maze. By Edgar 
Lucien Larkin, Director of the Lowe 
Observatory, Mount Lowe, California. 
Los Angeles: Standard Printing Com- 
pany, 1911. 180 pp.; illustrated. Price, 
$1.25. 

Prof. Larkin's book is more metaphysical than 
scientific. From the first page to the last it reads 

} more like speculation than a sober presentation 

| of scientific facts. Indeed, the little science in it 

is not always correct. For example, in the account 
of J. Butler Burke's experiments with the so-called 
| radiophobes, no mention is made of the fact that 
| the discoveries made by Burke were completely 
disposed of by Sir William Ramsay on good chem- 


ical grounds Furthermore, the experiments of 


Leduc with so-called artificial plants are easily | 


explained by osmotic pressure and surface tension 
Similarly, Prof. Larkin allows to pass without any 
critical commentary the alleged discovery by Dr 
Yamaguchi of thought forms. 


Memorr RELATING TO THE FOUNDATION 
OF AN INTERN ATIONAL INSTITI TE OF 
CHEMISTRY. By Wilhelm Ostwald. 
Leipzig: Akademische Verlagsgesell- 
schaft M. B. H., 1912. 30 pp. 

Of late years, since laying aside his professorship 
in the Leipzig University, Ostwald has divided his 
energies mainly between the writing of books and 
essays of a more or less philosophical character and 
taking an active part in the organization and prop- 
agation of various movements in which he takes 
a personal interest, and on which he is peculiarly 
qualified to speak and act. The little memoir be- 
fore us is devoted to the exposition of the need for 
an international institute of chemistry, and its 
proposed functions. Ostwald points out that there 
is a vast amount of duplication of work, particu- 
larly in the searching of chemical literature in 
connection with every kind of research that is 
going on throughout the civilized world, and also 
in the preparing of abstracts of the current chem- 
ical literature. As a matter of fact, all important 
chemical literature is abstracted in the journals 
of the London Chemical Society, of the American 
Chemical Society, in the Zentralblatt of the 
German Chemical Society, and the journal of the 
French Chemical Society, to say nothing of other 
publications of minor importance. One of the 


centralize this abstracting work and to perfect 
it. Ostwald rightly points out that if a special 
staff of men perform the task of abstracting as a 
life work, they would acquire a facility and expert 


workers on the present system, who, as a rule, 
fulfill the function of abstractors for a compara- 
tively brief period at a time when they find it 
desirable or necessary to add to the rather scanty 


ceive during the earlier years of his active life. 


| Another great advantage which would be gained | 


is that any search of literature once made for any | 


| particular purpose would become the common | 


property of all and always be accessible for use; | 
thus a vast amount of duplicate work would be | 
avoided. The institute should serve some other | 
functions also; thus, for instance, it is proposed | 
that it should comprise a museum of chemical | 
specimens. No doubt the details of the functions 


| which the institute would ultimately fulfill may | 


be left to some extent to the future. As regerds 


the means of realization of the plan, one notes 


terial and the proportional emphasis laid upon the | 


functions of the institute proposed would be to} 


knowledge which cahnot be commanded by the | 


income which the professional man is apt to re-| 
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Largest Makers in the World of First 
Quality Piling Equipment 








Do you want good 
information cheap ? 


Write to us and we will refer you to a 
Scientific American Supplement that 
will give you the very data you need ; 
when writing please state that you wish Sup- 
plement articles. 
@ Scientific American Supplement articles are 
written by men who stand foremost in modern 
science and industry. 
@ Each Scientific Amcrican Supplement costs 
only ten cents. But the information it con- 


tains may save you hundreds of dollars. 


@ Send for a 1910 catalogue of Supplement 
articles. It costs nothing. Act on this sug- 
gestion. 


MUNN & CO., Inc., Publishers 
361 Broadway New York City 














EXPERT KNOWLEDGE 
IS THE BEST TOOL 


for the man who drives an 


Automobile, 
Aeroplane or 
Motor Boat 


The American School’s Complete Cyclopedia of 


Automobile Engineering 
New 1912 Edition 


1,700 pages, 7x10 inches in size, with 1,500 illustrations, full 
page plates, diagrams, etc. Substantially and handsomely 
beund in half-morocco, printed on extra-grade paper, in 
large, clear type--chock-full of detailed information, facts 
and figures covering the entire ficid of Aeroplanes, Auto- 
mobiles, Motorcycles, Motor oats, etc. 


This Complete Set Sent for Your Inspection---Express Prepaid 
--the full set of four velumes--without one cent of expense-- 
without obligation on your part--just mail us the coupen, 
We let you keep the books seven days, while you thereughly 
examine them. Then--if you de not want them--notify us, and 
hack the goods come, at our expense. Or, if you wish to keep 
them,you can do so at the special low price of $12.80 which we 
are just now offering them at (the regular price of the set 
is $20.00). Simply send us $2.00 when writing that you wish 
to keep the books--then pay $2.00 per month until paid for. 


A Few Things Which These Books Inform You On 


Gasoline, Automobiles, Explosion Motors, Automobile 
Mechanisms, Electric Automobiles, Steam Automobiles, 
Types of Automobiles, Motorcyles, Commercial Vehicles, 
Automobile Garages, Home Repairs, Automobile Driving, 
Motor Boats, Types of Aeroplanes, Aeronautical Motors, 
Building and Flying an Aeroplane, Glossary of Automo- 
bile and Aeronautical Terms, Self Starters, Electric 
Lighting Systems, etc. 


Free with every order received before July 1, 1912 


With each set is included a year’s Consulting Member- 
ship entitling you to the advice of our business engineer- 
ing and law experts free. This will give you practical help 
in handling working problems which are too specific to be 
taken up in detail in the cyclopedias. There will be no 
limit to this service A single problem solved for you 
might be worth more than first cost of the books 
ee eee ted dededed 


FREE EXAMINATION COUPON 


American School of Correspondence 
Chicago, U.S. A. 

Please send set Cyclopedia of Automobile Engineering for 7 days’ 
free examination. I wi ate $2.00 within 7 days and $2.00 a month 
up il [ have paid $12.80, or noti y you to send for the books, Title 
not to pass until fully paid. Sci. Amer, 5-18-12, 
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OILDAG 


No other oil lubricant contains Defiocculated Graphite, which 

gtaphite is of highest purity and greatest fineness, 

One ga f Oildag will do the work of three or four gallons 

of oil, It is put up in concentrated form for charging 1, 5, 10 or 

$0 gallons of oil. You sitaply mix it with the oil you use 
regularly I 8 very superior for Farm, 
Factory, Automobile, Motor Boat and Motor 
cycle use. Ask for Booklet L-458. 


International Acheson Graphite Co. 
Niagara Falls, N. Y. 
Genera i hilda ad {cheson 





BUFFALO 
Marine Engines 


combine endurance, speed and simplicity 
of operation. They are built in 20 sizes 

8 to 135 h. p for launches, speed 
boats, cruisers and work boats. Gasolene 
or Kerosene. 


BUFFALO GASOLENE MOTOR CO., 1275-87 Niagara St., Buffalo, N.Y. 


$60 


ENGINE 
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Install a Baldridge Reverse Gear. Then by mov- 
lever you can almost instantly stop 
everse or go ahead,al! without stop- 

Don’t court disaster by buying or 








wine. 
inaing a boat unless it is equipped with a 

Baldridge.” Nearly 12,000 Baldridge *‘ boosters’ 
say this. If not at your dealers write us for 
FREE BOOK. Gives information you ~ 
will be glad to know. The Baldridge Gear Co., 
667 West Grand Boulevard, Detroit, Michizan. 

H. TOLEDO 
P MARINE 


12H eawiRe *164% 


Including Schebler Carburetor and 
complete electrical aad propeller out- 
fits. 2 cycle, 2 port. From 3 to 18 
H.P.,1 to3cyls. Fully guaran- 
teed. Simple and reliable. Send 
for our large catalog ““H" at 
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DURYEA ELECTA 


Durability, simplicity and practicability 
united in one. A t will convince 
you 


C, S. DURYEA CO., Saginaw, Mich. 


TUTTLE 


Marine Motors 
For Everything 
from a Canoe to a Cruiser 
20 years’ experience 
Unlimited Guarantee. 
Write for Catalog 
TUTTLE MOTOR CO., 219 State St., Canastota,N.Y. 


VACUUM PUMPS 


PRESSURE BLOWERS 
For Powerful Portable and Stationary 
Vacuum Cleanitg Plants. They take 
up their own wear. Powerful; Nc 
; can’t get out of order; for gas and 





















ppliances. 
lower Catalog No, 275—Vacuum 264 
LEIMAN BROS. 





" INTERIOR VIEW 62EW John Street, New York 





Pumps the Year Round Without Cost 
Ensures running water in any room of any coun- 
try home or farm where there is a spring or flow- 
ing stream. Beats the windmill Rone by self 
water pressure without one cent cost. 


Niagara Hydraulic Ram 
runs continuously, can’t get out of order, 
flow can be extended and elevated to suit 
needs. Priced low. Write today for cat- 
alogue and quotations. 

Niagara Hydraulic Engine Co. 
P. 0, Box 1002, Chester, Pa. 















Have Abundant Water heat 


water delivered any height and dis- 
tance if you have a flowing spring or 
small stream, by installing an 
AQUARAM ENGINE. Works 
automatically Constant flow. No 
running expenses. Send forcatalog E. 
AQUARAM ENGINE CO. 
221 Fulton Street New York City 















Build This Motor Boat 
Yourself—It’s Easy! 
fasten a Hanimer and serew driver only 

wa@his and other models. "Write postal for is NOW. 


oO n 1 y Hundreds of other men and _ have assembled 
tools needed. Only $25 secures the Knock Down 
BROOKS MPG. CO., 8505 Rust Ave., Saginaw, Mich. 


this and our other boats quickly and easily—at a 
$ 2 5 
Frame of the 23 ft. Motor Boat shown above, 





z 
complete parts which you'll find enjoyable to 
4 miles an hour— 12 ngers, FREE BOAT 


saving of two thirds the regular price. We furnish 
‘zed patterns and illustrated instructions to finish — 














ise- | broad and thoroughly modern the book should be 


| with interest and appreciation that a quarter o/ a 
| million of francs ($50,000) has been promised by 
| Ernest Solvay, the founder of the Solvay Institute 
in Brussels, on condition that the plans as finally 
| framed meet with his approval. Ostwald himself 
estimates the first cost of the institute at about 
600,000 marks ($143,000) to be supplemented by 
| annual contributions for five or ten years of 50,000 
| marks ($12,500). Ostwald also proposes to do- 
| nate his private library, consisting of some 7,000 
volumes and 12,000 reprints, for the library of the 
institute. 
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|THE NEW GARDEN OF CANADA. 
Horse and Canoe Through Undeveloped 
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By Pack 





| British Columbia. By F. A. Talbot. 
| New York: Cassell & Co., Ltd., 1911. 
| 12mo.; 308 pp. Price, $2.50 net. 

Mr. Talbot is well known to our readers as 
the English correspondent of the ScrentTiric 
AMERICAN. Some two years ago Mr, Talbot 
visited the United States and Canada and 
made an exhaustive study of transportation 
and other facilities in the great Dominion 
| across the border. In the present volume, 
| which is the second which Mr. Talbot has 


given to the world on Canada in the last few 


months, he deals particularly with British 
Columbia. The object of Mr. Talbot's inves 
tigation was’ to obtain some information of 
| the economic and scenic value of the country 


undertaking, for 
territory of which 
estimates 
for this 


| traversed. This was no 

British Columbia is a 
it is difficult to 
Mr. Talbot 


easy 
new 
form comparative 
great things 
corner of British North America. The book | 
is profusely illustrated with a large number 
of plates, and there is also an excellent map 
The interesting. 


prophesies 


book is very 
PHYSICAL AND CHEMICAL CONSTANTS AND 

Some MatuHematicaL Functions. By 

G. W. C. Kaye and T. H. Laby. Lon- 

don and New York: Longmans, Green 

& Co. 153 pp. 

Every person who is engaged in scientific or 
technical work picks up a new book or tables of 
constants with curiosity and interest which ap- 
pears to remain unabated, in spite of the fact that 
such tables have of recent years been published 
in considerable variety and in all languages. We 








r 
Your house-heating problem is answered authoritatively 
and finally in our free heat primer: 


“What Heat for Your House?” 


This is a non-technical talk on heat. It begins at the beginning 
and leaves off where other heating books begin. It points out 
the drawbacks of hot air; explains how hot water heats, how 
steam heats, and the difference between the two. It tells you 
how to get enough heat, clean and healthful heat, and heat at 
the lowest cost. It gives a brief description of 


Pierc e Boilers and 


Radiators 


which are now adequately and economically heating 200,000 
homes. Pierce boilers are made to meet every heating require- 
ment. They save fuel, require little attention, cannot get out of 
order and save their cost long before they have served their time. 
Your steam-fitter will tell you which boiler you need. 


But first— send for the Primer on Heat 


PIERCE, BUTLER & PIERCE MFG. CO., 256 JAMES ST., SYRACUSE, N, Y. 
SHOWROOMS IN PRINCIPAL CITIES 
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have before us a new compilation of this kind 
which, in addition to the material customarily | 
| 
| 
| 
| 





embodied in such collections, presents some fea- 
tures of novelty, that bring the book right up to 
We find, for 
dimensions 


the front of modern scientific work 


instance, a synopsis of molecular 
tables of mobilities of ions in gases, the ionic charge 
e 

ratio — 


m 


ionization by alpha rays, vapor pressure 


of radium emanation, constants of radio-active 
substances, and numerous other data of this char- 
acter. Of the mathematical tables embodied in the 
book may be mentioned a short table of the ex- 
| ponential function, 4-figure logarithms, anti-logar- 
|ithms, 5-figure logarithms, reciprocals, squares, | 
natural trigonometric functions and radian meas- 
jure. The reviewer feels disposed to take this op- 
portunity of mentioning a void which exists in 
all the most accessible collections of tables, in that 
it is peculiarly difficult to find a ready source giv- 
ing the natural logarithms and exponential func- 
| tions over more than a small range. Presumably 

the need of this has not been very severely felt 
| otherwise, these data would have been incor- 
| porated more frequently in the tables that have 
| appeared from time to time. As it is, we are 
| forced to use common logarithms and convert 
them into the natural logarithms whenever re- 
| quired The publishers’ technique in the pro- 
duction of this book is all that can be desired, and 
as there is a good index and the ground covered is 


| found an exceedingly valuable addition to the 
library or on the desk of every technical and 
scientific man. 


AN AMERICAN Rartroap BuriLtpER. JOHN 
Murray Forses. By Henry Greenleaf 
Pearson. New York: Houghton Mifflin 
Company, 1911. 8vo.; 196 pp.; illus- 
trated. Price, $1.25 net. 

| This is one of the readable biographies of which 
| the publishers have lately been making a specialty 

These biographies have a meaning above that of 
| the individual life. They are as a rule vitally con- 
| nected with some phases of national life and de- 
| velopment, and in this particular the volume in 
hand is no exception to the rule. Forbes played a 
prominent part in the development of the railroad 
system of the Middle West. His story runs paral- 
lel to the story of railroad finance between the 
years 1846 and 1881. It is distinguished by a sort 
of heroic honesty upheld by an imagination almost 
prophetic. The volume is in some respects an 
abridgment of the earlier “* Life and Recollections,’ 

but throws into stronger light the achievements of 
his most virile years. 


|Tue INHERITANCE OF AcQuIRED CHARAC- 


ters. By Eugenio Rignano. Trans- 
| lated by Basil C. H. Harvey, of the 
University of Chicago. Chicago: The 


Open Court Publishing Company, 1911. 

8vo.; 413 pp. Price, $3 net. 

The heat of the controversy centering about 
heredity is proof of the appeal of the subject 
| Rignano approaches it from the viewpoint of the 
philosopher rather than from that of the specialist 
| What training he has had is that of the engineer 
and physicist. His theories are developed from a 
physical basis, and suggest a mechanism which 
may conceivably bring about the inheritance of 
acquired characters. The author was himself pre- 
disposed to disbelieve in such inheritance, but & 
deeper study of the phenomena which in turn cor- 
| roborate and threaten the theories of simple epi- 
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| genesis and preformation has led him to offer a 





Picked workmen from four 


factories make our safes 


ROM the famous works of Herring & Co.— 

Marvin Safe Co.—Hall’s Safe and Lock Co. and 

Farrel & Co., the best workmen have been 
chosen to make 


Herring-Hall-Marvin Safes 


Strong safes are a result of this strong combination 
—Scientific safes we call them. 
Seventy years’ experience, with painstaking attention 
to every possible detail that makes for strength, 
surely make them as perfect as Safes can be made. 
To feel certain that Safes are right in every detail is 
any manufacturer's privilege—but to have them 
proven absolutely dependable by falling twelve stories 
or so in high grade building fires as ours have—with 
contents unharmed—such a test is something to 
be proud of. 
Safes for Office and Home, $30 and up, according 
to size. 
No matter where you are we can supply you with 
a Safe. A request for a catalogue or for a salesman 
to call will be appreciated. 

A few uncovered spots open for representatives, 

address E.. K. Poor, Gen'l Sales Ma: , Hamil- 

ork Sales 


ton, Ohio, or J. A. Reynolds, New 
Manager, 400 Broadway whichever is nearest. 


HERRING-HALL-MARVIN SAFE CO. 


The OLDEST and LARGEST Safe Company in America 


400 Broadway New York City 
Hamilton, O. Agencies in all the Large Chicago, Ill. 
American and Foreign Cities 
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George Ade i John Burroughs Bennet Sir Gilbert Parker, 
the distinguished Arnold ft MP. 
the humorist, nateralist and autoor, the famous novel- ne eminent novelist 
" writes t writes | 
Writes; “I am sore I have ist, writes: i ion 
been great! eo: efited “ » » aie Sana is to my 
I have «iver Sabeteone My | The tonic effect ied a trea 5 tes 
ates trie pis why J ni of Sanatogen on me feeding the nerves, i | 
. | © than It wae one i r alee reasing the energy and 
nd I newd a ane, @ i 8 =e wonder giving fres gor to | 
of ite merits t and strength are mach i ful the overworked body 
proved | and mind. 








T is true that the world is col- activity or illness — which their 
When enfeebled condition has pre- 
. vented them from taking out of 
the daily diet. 

Sanatogen is thus a natural 
restorer ot the nerves, a rebuilder 
of cells and tissues, a specific 
nourishment for impoverished 
conditions that disturb the balance 
of the system. 

The written opinions of 


ored t y our nerves 
the nerves are well the wor'd 
looks good. But the stress of 
modern life has put so heavy a 


Sanatogen Opens 
women have lost the cheerful a New World to 


» Nerve Sufferers 


such cufferers is to open up a 


new world 
This iz the mission of Sanatogen, the food tonic who have watched the action of Sanatogen, 


strain on modern nerves that 
countless thousands of men and 


outiook cf bucyant nerve 
To restore nerve health 


Sanategen carries to starved nerves the very 

elements of food required to replenish the losses 
they have endured 

Sanatogen feeds to the nerves the vital body sub- 

stances which have been taken from them by fret, 

A Remarkable Book FREE Upon Request 
The work of a physician-author, beautifully illustrated, which tells you some really interesting things 
about your nervous system, facts which vitally affect your well-being acd which, therefore, you ought t 


This book also tells the story of Sanatogen convincingly from the point of view of a physician, 


gkaow ‘ 
but so that any layman can understand it. Ask fora FREE copy cf “* Our Nerves of Tomorrow 


Sanatogen is sold in three sizes: $1.00, $1.90, $3.60 
if not obtainable from him, sent upon receipt of price by 


this remarkable revitalizer of the nerves. 

If YOUR nerves are distorting life for you, is it 
not your duty to accept Sanatogen’s nourishing help 
toward the cheer <n. pho of a “new world”? 


Get Sanatogen from your druggist 


THE BAUER CHEMICAL COMPANY, 28-G Irving Place, New York 


























————sINJOYMENT ON THE WAY is 
ha assured to all who travel via the 





New York Central Lines. The 


} =, gradeless ‘Water Level Route”’ 
insures solid comfort by day and _ refreshing 
sleep by night. The scenic beauties of the 


Hudson and the Mohawk Valleys and the 
shores of the Great Lakes are a constant delight 
to the eve. The luxurious modern equipment 
and courteous service — affording every con- 


venience of home, club and hotel— make your 





enjoyment complete. 


20th Century 
imited 


This world-famous overnight train between New 
York, or Boston, and Chicago saves a business 


day. Its equipment is the recognized standard 
for train service throughout the world. 


Lv. New York 4.00p.m. | Lv. Chicago 2.30 p.m. 


Lv. Boston 1.30p.m. | Ar. Boston 11.50a.m. 
Ar. Chicago 8.55a.m. | Ar. New York 9.25a.m. 


“Water 
Level 


Route’’ 











15,000 practicing physicians, | 


splendidly support a confidence in the powers of | 


“centroepigenetic hypothesis''—an hypothesis re- 
garding the nervous current as the basis of vital 
phenomena of the most diverse kinds, with a con- 
tinuous action on the part of the germinal sub- 
stance throughout the whole of ontogeny; cover- 
ing. atso, a nervous accumulator formed and de- 
posited by the same specific current which it can 


localized in the central zone. The author realizes 
the tentative nature of the hypothesis, but believes 
that as a working theory it will lead ontogenetic 


to have run 
ity of his conclusions, there can be no doubt that 
the writer has given us a stimulating and fascinat- 





ing argument 


Tue Mecuanism or Nature. By Henry 
Cc. Ehlers. Clearbrook, Washington: 
Henry C. Ehlers, 1911. 12mo.; 22 
pp. Price, $1. 

We opened the tittle volume quite light- 
heartedly From its title, we deemed it to be a 
simple presentation of mechanical principles as 
exemplified in the flight of the stag beetle or the 
action of a frog's legs. A frog is indeed mentioned, 
| but only to tell us that the kick of his hind legs 
exerts an influence upon the morning star In 


a new eart4, in that it presents new theories of the 


force Matter® is assumed to be continuous 
| throughout the universe, and of two kinds, ** void 
lor unorganized, and substantial, or organized. 
| Void matter is composed of primary spheres, a 
primary sphere being the last possible subdivision 
of material. In organized matter these primary 
spheres are combined into atoms, which atoms are 
interlocked in solids and uninterlocked in liquids 
and gases. Force is not inherent in matter, and 
cannot be stored up in any material For its 
transmission, the bodies affected must be unequal 
All display of force is accompanied by a change of 
void into organized matter, and a compensatory 
| change of organized into void matter. Force is 
always in the nature of a pressure—a push, and 
|}never an attraction. Whatever may be the dif- 
ficulty of accepting this new exposition as a satis- 
factory explanation of the constitution of matter 
and the author himself admits the work to be 
| but a suggestive study —we can but admire the 
logical arrangement and treatment of the proposi- 
| tions, and the genius with which the most abstract 
of them is demonstrated with the aid of BB shot 
or a cask of water. No one will slee> over the 
work, and it certainly imparts an attitude of re- 
| freshment and expectation which is the result of 
} taking a new viewpoint of a large subject 
| 


| Tue Strance Case or Dr. Bruno. By 
| F. E. Daniel, M.D. Austin, Texas: 

Von Boeckmann-Jones Company. Price, 

$1.50. 

The story of Dr. Bruno and his uncanny re- 
searches is far removed from the present-day or- 
thodox novel with its love and the petty obstacles 
thereto that, swept away, leave the man and the 

|} woman in each other's arms at the end of the last 

chapter. The real and fancied relationships which 

make the plot possible become so intricate as to 

be almost bewildering But perhaps the main 

interest for the reader of scientific bent lies in 

Dr. Bruno's attempt to find and to reproduce the | 
molecular construction of that secretion which the | 
mud-wasp injects into her victims, causing an al- 
most complete suspension of vital functions with- 
out actually destroying life. Not a few of human- 
ity’s greatest physiological, social, and moral 
problems are brought into the limelight, and ex- 
amined in a virile manner from unusual points of 
| view. The tale is at the same time instructive and 
absorbing, and its most extreme theorems are ad- 
vanced with so matter-of-fact an attention to de- 
tail that their plausibility seems beyond question. 


| Puysican Optics. By Robert W. Wood. 

New York: The Macmillan Company, 

1911. 705 pp.; illustrated. Price, $5.25 

net 

The book before us not only represents a very 
excellent textbook on the subject referred to in 
the title, but displays considerable originality 
and is a refreshing departure from many of the 
more stereotyped works. The author's person- 
ality is strongly impressed upon the whole book, | 
and numerous references to his own work tend | 
to give that touch of personal interest which | 
can never be found in a mere compilation. 

Some idea of the general arrangement of the 
book can be gathered from the chapter headings, | 
the list of which is as follows: } 

I. The Nature of Light. II. Rectilinear Pro- 
pagation of Light. III. The Reflection of Light 
from Plane and Curved Surfaces. IV. Refraction 
of Light V. Dispersion. VI. Interference of 
Light. VII. The Diffraction of Light. VIII. | 
Interference of Spectroscopes and the Resolution 
of Special Lines IX. Polarization of Light. | 
X. Double Refraction. XI. Circular and Ellip- | 
tical Polarization XII. Meteorological Optics. 
XIII. Theory of Reflection and Refraction. 
XIV. The Theory of Dispersion. XV. Absorp- 
tion of Light. XVI. Optical Properties of Metals. 
XVII. Rotary Polarization. XVIII. Magneto 
Optics. XIX. Electro-Optics. XX. Transforma- 
tion of Absorbed Radiation. Fluorescence, Phos- 
phorescence, and Resonance-Radiation. XXI. 
Laws of Radiation. XXII. Scattering of Light 
by Small Obstacles. Optical Resonance. XXIII. 
The Nature of White Light. XXIV. The Rela- 
tive Motion of Ether and Matter. XXV. The 
Principle of Relativity. 

The book represents a great deal of informa- 
tion contained in a comparatively small compass. 
A chapter which the reviewer read with par- 
ticular pleasure was the last, dealing with the 
Principle of Relativity. This subject is in the 
mind of every physicist nowadays, and has also 








afterward restore, the germinal substance being | 


biology out of the blind alley into which it seems | 
While time alone can test the valid- | 


brief, the work constructs for us a new heaven and 


constitution of matter and of the phenomena of 


| in their relations to one another 


| 


| The presentation given here, though, of course, 
| very brief, is nevertheless very excellent 

There is one criticism which one feels disposed 
to make with regard to the book, namely, that 
| the material of which it is made is considerably 
below the standard of the treatment of the 
subject matter. The print is moderately good. 
though rather closer than one likes to see it 
The paper is thin and rather poor, and some of 
the illustrations are distinctly poor, the paper 
apparently being unsuited for half-tone repro- 
| ductions. There are one or two colored plates, 
which are severely marred by the fact that no 
| tissue paper has been interposed between them 
| and the printed page. and in the copy which the 
reviewer has before him fiber from the adjoining 
page has adhered to the colored plate so as to 
| deface it It seems a great pity that a book 
which otherwise is very excellent should be 
deficient in matters of this kind. It is true that 
they will not seriously affect the value of the 
work, which is to be highly recommended, but 
they may possibly deter the casual observer 
from taking as much interest in the book as it 
deserves 


THe Dawn or Britisn History. By 
Alice Corkran. New York: Thomas Y. 
Crowell & Co. 12mo.; 248 pp.; illus- 

| trated. Price, $1.25. 

Dawn, like spring, is a time of awakenings, 

| stirrings, and expectancy. Without straining after 

| effect, the author knows how to make the old, 
| simple tales of England's beginning take to them- 
selves a note so vibrant that it impresses us as new. 

We see people and times awakening, stirring rest- 

lessly, and arousing themselves to struggle and 

achievement as the promise of coming glories 
shines like the sun into their dazzled eyes. The 
history begins with the voyage of Pythias, that 
earlier Columbus who adventured without chart 
| or compass in search of the land of tin. Stone- 
henge and its forgotten rites; the ancient Britons 
and their handicrafts, superstitions, and warfare 
the old legends, and the immortal dramas they 
later inspired; the birth of London-town: the 
coming of the Romans—all these and many other 
chapters of British history are charmingly related, 
and the final withdrawal of the Romans brings to 

a close a volume that should lead many boys and 

girls to desert their story-books. 


THe Fryrsc Girt. By Edith Van Dyne. 
Chicago: The Reilly & Britton Com- 
pany, 1911. 12mo.; 232 pp.;_ illus- 
trated. F[rice, $1 net. 

The author of the “ Aunt Jane Series’’ believes 
that girls are as eager toward the development of 
aviation as boys. She gives us, therefore, a story 

| in which the young heroine is a past mistress at 
the game, and where, in the crisis of the story, she 
not only wins a battle in the air, but actually res- 
cues from falling the man who would have hurled 
her to her death. It was only after consultation 
with Wilbur Wright and Glenn H. Curtiss that the 
episode was passed upon as being little in advance 
| of our present achievements and well within the 
bounds of possibility. 

Hazeit’s Annvat, 1912. Edited by 
Hammond Hall. London: Hazell, Wat- 

son & Viney, Ltd., 1912. 592 pp. 

Hazell’s Annual for this year includes the pro- 

visions of the Anglo-Russian Convention with re- 

gard to Persia and the story of the events leading 


| up to the present crisis; the chief features of Mr. 


Gladstone's Home Rule bills compared and con- 
trasted in parallel columns; the story of the 
Morocco crisis, illustrated with an excellent map 
showing the territorial relations of Germany, 
France, Spain and Belgium in the region of the 
Congo; ministerial pronouncements on electoral 
reform, supplemented by an explanation of the 
chief systems of proportional representation; an 
exhaustive summary of the insurance bill, fol- 
lowed by a comparison of Mr. Lloyd-George's 
scheme with that in existence in Germany ; besides 
much valuable information on music, art, sport 
and the drama. There have been many stirring 
events in English politics, as well as in inter- 
national politics during the last year, and in 
Hazell’s Annual they have been recorded impar- 
tially. 


La Pratiqgue CommerciaLe. By J. H. 
Haendel. Paris: O. Doin et Fils, 1911. 
12mo.; 378 pp.;_ illustrated. 

The chief drawback of so condensed a consi dera- 
tion of so large a subject lies in the impossibility 
of doing more than sketching the bare branches of 
which Commercial Practice is the parent tree. The 
author defines agriculture, industry and commerce 
Commercial or- 
ganization in its broadest sense is regarded as 4 
triad of buyer, seller, and accountant, and its his- 
tory is traced from the simplest up to the most 
complex forms. The art of advertising is discussed 
in a chapter of considerable length, and is illus- 
trated by cuts from French and American periodi- 
cals. Corporations, office devices, competition, 
the middle-man, the rise of the employee to the 
position of employer, the qualities requisite to 
success, and other phases of the subject, are 
treated of in a very general manner. 


Tue Witp Beasts or THE Wortp. By 
Frank Finn, B.A., F.Z.S. New York: 
Frederick A. Stokes Company. 4to; 
404 pp.; illustrated. Price, $3.75 net. 
The large type and vivid brush-work of this 

natural history should make it a favorite with the 
young. Between three and four hundred different 
animals are described. many being given two or 
three pages of text. There are a hundred il!ustra- 
tions in full colors from drawings by a trio of 
artists, those by C. E. Swan being particularly 
striking both from the life-like execution of the 
animals and the artistic treatwent of the back- 
grounds. 





received considerable attention among lay people. 
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Riding in a Cole at any speed is to be com- For equipment: The Cole has the self- 5 
pared to the sort of motion found in a pleas- starter, dynamo electric lights, demountable FS 
ant sail on a perfect yacht in a smooth sea. rims, extra rim, tire holders, horn, jack, full a 
You do not have to crank your Cole to tool ‘kit, foot and robe rails, ‘tool and battery = 
start it. It has a self-starter that words. There  >0xes, etc. = 
are self-starters and self-starters. The Cole At the price, $1885, you will say there is no 5 
gives you the best, one you may rely upon. better purchase than the Cole. —4 
All of this comes from our belief that peo- The Cole selling organization is nota mere 4 
ple buy automobiles to wse. They want collection of agencies, it is a service organiza- [=> 
service from them. tion extending from coast to coast. Its facili- FS 
Now, there is one point about an automo- ties are always on call for you. The Cole is F& 
bile which is the farst one you usually take sold by men who wamvr to sell it. They are [FS 
into consideration. That is appearance. men who know automobiles and know what [3 
As to that, the Cole stands for itself. No the user demands. They sell the Cole be- = 


c e S en 
car has more “beautiful lines, more artistic de- cause pleased customers make more custome Ss ES 


sign. This year’s Cole body is next season's /0r them, and because handling the Cole is = 
design for many others. attractive, pleasant, profitable work. = 

All exposed parts are either nickeled or black Before you select your car, allow al Cole FS 
enameled; the upholstering is extra-thick. representative to demonstrate the Cole to F= 


you, and to show you without confusing > 
technicalities but with exact scientific and FS 
mechanical knowledge that every detail and 
every part is there for a service purpose, and = 


Our chief thought in design, trimming and 
finish, is the comfort of the user, and the pride 
he will have in the appearance of his car. 


There are ten million dollars of invested that our proven policy is to keep on satisfying 
capital which say that in every way and In you with your purchase after you have bought 
every part the Cole is perfect and that it 4 Cole. Write us, if you do not know the F= 
must meet your demands upon it. Double — Cole station nearest you. = 
guarantees cover practically the entire car. — 


Cole Motor Car Company 
Chas. P. Henderson 
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General Sales Manager = 
INDIANAPOLIS, INDIANA, U. S. A. a % = 
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